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Code of Advertising 


The Archives of Physical Medicine and Rehabilitation, published monthly by the American 
Congress of Physical Medicine and Rehabilitation, is interested in the maintenance of the highest 
standards in advertising in the interest of its readers in the medical and closely allied professions, the 
various manufacturers and patients. The Archives of Physical Medicine and Rehabilitation believes 
that honest, straightforward and informative promotion is essential in the merchandising of 
products and apparatus affecting the health and welfare of the general public. For this reason, the 
APM&R has formulated some basic principles to serve as a guide to manufacturers and advertisers 


CLAIMS 


1. Claims for the efficacy or usefulness of a product should be logically and appropriately based 
upon scientific evidence or authoritative opinion expressed by qualified persons 


2. Claims should not be stronger than the evidence warrants and should be expressed in such a 
way as to avoid multiple interpretation. implied endorsements by ambiguous statements are 
not acceptable. The journal reserves the right to modify or exclude copy that is extravagant in 
claims without consulting advertiser and/or agent if time before publication deadline is a 
governing factor 
3. Statements of endorsement or use of a product or apparatus by physicians or by institutions 
or by individuals in allied professions are not acceptable 
1. The statement of claims should be made in language appropriate to the understanding of the 
intended reading audience. If such statements are not clearly made, they may be misleading or 
confusing thereby doing disservice to both publisher and advertiser 
5. Length of time a product has been on the market and relative sales position are not neces- 
sarily evidence of its merit and hence such information cannot be considered appropriate 
argument for prescription or recommendation 
6. Promotion suggesting undesirable consequences from failure to use any product or apparatus 
unless compelling evidence exists is unjustifiable 

EVIDENCE 
1. Evidence presented in promotion of products or apparatus should serve the function of 
validating any or all claims made. While interpretation of findings may vary among physicians, 
claims must adhere to the evidence and not to questionable extrapolations. 
2. The significance of evidence should not be magnified to the point of overemphasis and quota- 
tions and/or excerpts should not disregard the context or the full meaning of the source. 
3. Evidence should be readily and reasonably available. Manuscripts may be cited as references 
only after, publication. Personal communication is acceptable only when the author has had an 
opportunity to review the intended promotion and has granted written approval for the citation. 
A copy of any personal communication to be included in advertising copy and a copy of per- 
mission directed to the manufacturer to use such personal communication must be on file in the 
office of the publisher prior to such information being released for publication in the journal 
Descriptions of findings demonstrated in scientific exhibits not subsequently published in a 
generally available periodical do not constitute suitable evidence 
4. Evidence derived from adequately controlled research should be differentiated from uncon- 
trolled clinical experience. Where the advertiser sets forth his own conclusion or rationale, it 
should be done without implication of other authority. 


COMPARISONS 


1. Promotion of a product or apparatus should relate the merits of the product or apparatus 
to generally acceptable medical standards 


2. Direct comparison with other products or apparatus for the purpose of demonstrating 
superiority is permissible only when such claim can be supported by direct reference to a 


published report 
3. Implied superiority of a product or apparatus through the overuse of superlatives is not 
acceptable 

POSITION OF THE MEDICAL PROFESSION 
1. Promotion that tends to undermine the patient's trust and confidence in his physician is 
prejudicial to the effective practice of medicine and must be avoided 
2. Promotion that results in the patient bringing pressure on the physician to prescribe accord- 
ing to suggestion or the current vogue rather than by exercise of professional judgment, is 
unacceptable 
3. Promotion that encourages the patient to assume the prerogatives of the physician is unwise. 
It should be avoided as detrimental to public health. A prescription of drugs and/or therapeutic 
appliances leading to the time and sequence of the introduction of other treatment should remain 
the responsibility of the physician. Promotion influencing the patient to assume these responsi- 
bilities or creating concern regarding the physician's recommendations is not acceptable. 
The APM&R Code of Advertising conforms to the principle that promotion directly to the public of 
products and apparatus which require a physician’s special knowledge for the proper administration 
is not in keeping with the best health and welfare of the general public. The APM&R Code of Ad- 
vertising is subject to alteration and clarification as indicated by the experience and wisdom that will 
be acquired through cooperative efforts of medical, industrial, educational and public organizations. 
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A New Development 
Researched by R/ P to Provide 
Better, More Efficient Patient Care 


@ SAPE—extra thick terry-cloth construction 
prevents burns. 

CONVENIENT—simply place hot hydrocol- 
lator pack on cover and snap together—no 
need to bother with a collection of towels. 

ECONOMICAL —singie unit reduces towel 
purchases and cuts laundry costs. 

® EASY TO WASH, QUICK DRYING—opens 
into one flat unit for thorough washing and 
fast drying. Open size: 25" x 17”. 

OUTSTANDING CONSTRUCTION —6 layers 
of fluffy, long fiber, cotton terry-cloth with 
convenient non-rust snap fasteners. 


Two covers may be snapped 
together for a double-size pack. 


No. 4114—TOMAC Snap-ON Cover. Each $2.90 
% doz. each $2.60 Doz, each. $2.30 
3 doz. each $2.10 6 doz. ea.. $1.95 


Also, replenish your stock with No. 4108 
Hydrocollator Steam Packs now! R/P—Your 
one source for all Hydrocollator supplies. 


THE MOST COMPLETE LINE OF REHABILITATION PRODUCTS 


Diagnostic 


Exercise Hydrotherapy 


Furniture 


Self Help 


The Place To Go For The Names You Know 


Rehabilitation Products 


A Division of American Hospital Supply Corporation, 2020 Ridge Ave., Evanston , iifinois. 


Regional Sales and Distribution Centers 
CHICAGO COLUMBUS * DALLAS KANSAS CITY 
Evanston, iti. Columbus 6, Ohie Dollies 19, Texes N. Kensos City 16, Me. 
MINNEAPOLIS * NEW YORK © SAN FRANCISCO * WASHINGTON 
Minneopolis 12, Minn. Flushing 56,N.Y. South Sen Frencisce, Calif. Weshi 18, 
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ATLANTA * 
Chamblee, Ge. 


LOS ANGELES * 
Burbank, Calif. 
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Now moist heat can be applied conveniently, 
effectively and with a minimum investment in 
equipment. No dripping, no wringing, no re- 
peated applications. Each application gives 
at least 30 minutes effective moist heat. The 
Steam Pack is merely heated in water, wrap- 
ped in a towel, and applied. Standard equip- 
ment in leading hospitals and clinics across 
the nation. 
DESCRIPTIVE MATERIAL ON REQUEST 


CHATTANOOGA PHARMACAL CO., INC. 
CHATTANOOGA 5, TENNESSEE 


MASTER UNITS 


Four all stainless 

steel models to 

meet the various re- E-1 
quirements in hos- D-3 2 Pack 4 Pack 
pitals, clinics, phy- 

sicians’ offices, and 

patients’ homes. 

Automatically main- 

tains Steam Packs in 

water at proper 

temperature — con- 

immediate use. No y M-2 


plumbing used. 12 Pack Mobile Unit 


KILIAN & HESSLICH LOW VOLT GENERATORS 


_ THE FINEST FOR LOW VOLT THERAPY 
te , P Kilian & Hesslich, respected for over 50 years for 


their many valuable contributions to the science of 
physical medicine. 


Kilian & Hesslich is known for employing superior, 
7 modern electronic circuitry, for tasteful design and 


for precision and skill in manufacture. Engineers and 


technicians take pride in their work and their products. 


POLYKONT 


A UNIT FOR EVERY NEED 
Highest quality with remarkably low prices. 
Available is a line of 7 different generators—-4 of the POLYKONT 
and 3 of the OPTRO Style. 


Also available, is a complete line of generators for endoscopy 
and cauterization. 


Foreign language medical books may be obtained through our 
book department. 


For descriptive brochure write today to: 


Physical Medicine Division, Midwest Imports P.0.Box 322 + Hinsdale, Illinois 
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FOR PHYSICAL MEDICINE 
AND REHABILITATION 


Write today for your Free copy of 
THE ILLUSTRATED PRESTON CATALOG 


Describes the leading and most complete Line of Equipment for 
REHABILITATION, EXERCISE, HYDROTHERAPY and ELEC- 
TROTHERAPY. Also: DIAGNOSTIC APPARATUS, TRACTION 
DEVICES, CEREBRAL PALSY FURNITURE, WHEELCHAIRS, 
WALKERS, LIFTERS, CRUTCHES and SELF HELP DEVICES. 
The Catalog is now enlarged by Supplement A. 


PRESTON MODEL “500” BICYCLE EXERCISER 


@ Full size heavy duty bicycle frame 
@ Fully variable resistance control 
@ Adjustable seat and handle bars 
@ Ball bearing pedals with special foot attachment straps 
The advantages of costlier models are now available 


to your patients for prescribed home exercise at a ONLY 
record-breaking Low Price 


Order by Catalog Number: $1 99 ) 


PC 2160 Preston Model ‘‘500” Bicycle Exerciser 


OLTMANN BATH-AIDE 
Another PRESTON “First” — 
Now bathe children and adults with . . . 
@ EASE —Less lifting, less stooping 
@ SAFETY — Firm support, no sliding 
@ COMFORT — Patient lies completely relaxed in 
hammock seat 
The Oltmann Bath-Aide is the answer to many bathing 
problems. Consists of vinyl plastic hammock with foam- 
BATH-AIDE WITH padded headrest, mounted on strong non-corrosive aluminum 
BUCKET STYLE HAMMOCK frame. 
Order by Catalog Numbers: 
PC 7403 Oltmann Bath-Aide W/flat type hammock 
PC 7404 SAME W/bucket style hammock 


Both models come in Adult and Junior sizes 


ALL your needs 
supplied by ONE 
reliable source. 
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private Spa under 
conservative medical 
supervision 


HOT SPRINGS, VIRGINIA 


Georgia Warm Springs Foundation 
GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
In the Care of Neuro-Muscular Disease 

This course is open to graduates of approved school: 
o* physical and occupational therapy. Such graduates 
must be members of the American Physical Therapy 
Association and/or American Registry of Physical 
Therapists, or American Occupational Therapy 
Association. 

Entrance Dates: First Monday in January, April and 
October. 

Course | — Emphasis on care of convalescent neuro- 
muscular disease with intensive training in functional 
anatomy, muscle testing, muscle reeducation and use 
of supportive and assistive apparatus. This course is 
complete in itself. 

Course Ii — Three months duration with Course I 
prerequisite. Emphasis on care of severe chronic 
physical handicaps with intensive training in re- 
sumption of functional activity and use of adaptive 
apparatus. 

In-Service Traini Program — Fifteen months durn- 
tion at salary of $225 per month plus full mainten- 
ance, increasing to $250 per month at the completion 
of nine months. This program includes training in 
Courses I and II. 

Tuition: None. Maintenance is $100 per month 
(except those on In-Service Training Program). For 
scholarship to cover transportation and maintenance 
for Courses I and II, contact National Foundation 
for Infantile Paralysis, Inc., 301 East 42nd Street, 
New York 17, New York. (Scholarships require two 
years of experience.) 


For further information contact : 
ROBERT L. BENNETT, M.D. 
Medical Director 
Georgia Warm Springs Foundation 
WARM SPRINGS, GEORGIA 


RITTER EXTENSION HEAD 
Fig. 231 HALTER biel $i 2.50 


Hung from any door. Made of 
white double coutil, fleece-lined. 
Buckle adjusts to fit any head 
size. Halter comes complete 
with pulley system, door-top 
support, spreader bar, weight 
bag. 

Indications for use: Successful 
treatment for pain resulting 
from complications in the area 
of the cervical spine; herniated 
cervical disks, osteo-arthritis of 
cervical spine, muscle spasm of 
the neck. 


Horizontal Traction Assembly 
(Fig. 321-A) with 


pelvic belt ........ $1 7.50 


Measurements required:  cir- 
cumference 3 inches below iliac 
crests. 


ADJUSTABLE LUMBO-SACRAL 
SUPPORT —— $7.00 


Made of herring bone weave 2 
ply coutil, reinforced in back, 
sides and front with stays. Sup- 
plied with removable sacral pad 
and perineal straps. 

Take measurements around the 
hips three inches below the iliac 
ay a Fig. 5” to 7” Front 
belt wide $5.00 to 10” Back 

THE F. A. RITTER CO. 
4624 WOODWARD DETROIT 1, MICHIGAN 
Write for complete catalog of surgical and orthopedic 

appliances, and elastic hosiery with 1-way and 2-way stretch. 


Enables AMPUTEES 


TO DRIVE 
With EASE and SAFETY 


Anyone unable to drive due to loss of hands, arms or 
legs, rheumatism or arthritis can drive again with the 
use of this new mechanical hand control for cars. 


— UCuaran leed 


Approved By 
STATE HIGHWAY COMMISSIONS 
Write for information 
THE LEVERAGE HAND BRAKE COMPANY 
P. ©. BOX 853 FARGO, NORTH DAKOTA 
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B. Jor on, Medical Director 
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Immediate placement for additional quali- 
fied physical therapists (male or female) for 
physical medicine and rehabilitation insti- 
tute serving two hospitals in largest centrally 
located industrial center in Illinois. Full time 
medical supervision, 40 hour five day work 
week, excellent salary range and additional 
benefits. Write: Business Manager, Institute 
of Physical Medicine and Rehabilitation, 
619 N. Glen Oak Ave., Peoria, Ill. 


WANTED — Staff Physical Therapist for 
itinerant Home Program Service to Cerebral 


Palsy. Excellent salary and vacation plan. 
Applicant must be eligible for registration in 
New Mexico and be willing to travel exten- 
sively. Reply to A. W. Sparks, Executive 
Director, N. M. Elks Association Cerebral 
Palsy Program, 422 14th St., S.W., Albu- 
querque, New Mexico. 


OPPORTUNITIES AVAILABLE 


WANTED: (a) AMERICAN BOARD PHYSIATRIST to serve as 
director of medical service, new rehabilitation center; uni- 
versity town near Chicago. (b) OCCUPATIONAL THERAPIST, 
to direct new institute of physical medicine and rehabilitation; 
university city near Chicago. PHYSICAL THERAPISTS: (c) 
Two assistants; mew general hospital, 80 beds; California 
(d) Take charge of large department, staff of 35 therapists; 
organization associated with university where considerable 
research is done; preferably man able to handle administra- 
tion of department under physician; $7,000. (e) Student 
heaith department, state university, South; minimum $4800. 
(f) To head department, 500-bed general hospital; attractive 
city outside US; climate delightfully equable, 76° 
Qualified to administer and supervise department, crippled 
children’s hospital; man or woman; Master's degree desirable 
not required. 

For further information regarding these opportunities, please 
write Burneice Larson, Medical Bureau, 900 North Michigan, 
Chicago. 


WANTED: Physical Therapist to supervise 


new Rehabilitation Center of Saginaw County 
Hospital Chronic Disease Unit. This 275 bed 
hospital is fully and unconditionally ac- 
credited. Attractive salary and extremely 
generous fringe benefits. Challenging posi- 
tion for Physical Therapist seeking an oppor- 
tunity for leadership. Apply, Dr. V. K. Volk, 
County Hospital, Saginaw, Mich. 


NEW 120-BED REHABILITATION CENTER 
DES MOINES, IOWA 


lowa Methodist Hospital, which includes Raymond Blank 
Memorial Hospital for children, is now adding a 120-bed 
rehabilitation facility. Size of total institution will increase 
to over 500 beds. Plans are to admit first patients early 
in 1959. We are now recruiting for 


Rehabilitation Social Worker to do medica! social work 
in rehabilitation setting. Masters degree in social work 
with medical emphasis preferred. Must have rehabilitation 
experience. Salary open. 


Clinical Psychologist oriented to rehabilitation. Masters 
degree in clinical psychology minimum requirement; 
vanced training desirable. Salary open. 


Apply Personne! Director, lowa Methodist Hospital, 1200 
Pleasant St., Des Moines, lowa. 


GRADUATES OF APPROVED 
SCHOOLS FOR PHYSICAL THERAPISTS 
for 
California State Hospitals 
Veterans’ Home 
Schools for Handicapped 


Registration with 
California Medical Board required 


No experience needed to start at $415; 
first increase after 6 ths; pr tional 


opportunities to $530. 
STATE PERSONNEL BOARD 

Box 70, 801 Capitol Avenue 

Sacramento, California 


PHYSICAL THERAPISTS — Licensed or 
eligible for California license. For 
Cedars of Lebanon Hospital in Holly- 
wood. New Rehabilitation Center 
under construction. Contact Personnel 
Director, 4833 Fountain Avenue, Los 


Angeles 29, California. 


PHYSIATRIST 


Position open for diplomate or eligible in 
comprehensive 100-bed rehabilitation center. 
Medical school affiliation. Opportunities for 
research and teaching. Primarily clinical 
practice without administrative duties. Fi- 
nancial arrangements open. Apply Director, 
Rehabilitation Institute of Metropolitan 
Detroit, 261 Brady St., Detroit 1, Mich. 
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accessory equipment 
for recording 

and photographing 
available. 


MODEL M1 
ELECTROMYOGRAPH 


anew, compact instrument for 
clinical and laboratory applications. 


Write for Size 9” x 18” x 15” 


descriptive literature 
and prices on: e Weight — 25% # 
ELECTROMYOGRAPHS 
ELECTROENCEPHALOGRAPHS Frequency Range —10-6000 cps 
STRAIN GAGE AMPLIFIERS 
RECORDER PAPER i j 
Noise Level —6 microvolts 


SHOCK THERAPY EQUIPMENT Rejection Ratio —16,000/1 


MEDCRAFT ELECTRONIC CORP. 
designers and manufacturers of diagnostic 
and therapeutic equipment for the medical profession — os 
426 GREAT EAST NECK ROAD, BABYLON, N.Y. 
TEL, MOHAWK 9.2837 ADDRESS. MAIL TO BOX 1006, BABYLON, NY. 


Ages 
| «© 
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Specia fists in Dependable 


Electro Medical Repair Sorvice 
FRED LANDAUER CO. | 


Equipment for 11 BLENHEIM COURT 


ROCKVILLE CENTRE, L. NEW YORK Consultant Service 
Physical Therapy, Tel. RO 6-4527 
[or planning new departments 


Rehabil: ation 
and Diagnosis Good Used Equipment 


Important 


The next examinations of the American Board of Physical Medicine 
and Rehabilitation will be held in Philadelphia, Pennsylvania, June 
12 and 13, 1959. The final date for filing application is February 
15, 1959. Write to the Secretary, Dr. Earl C. Elkins, 200 First Street 
S. W., Rochester, Minnesota, for application form. 


Whtch for the 14th Edition 
of 


The Directory of the American Registry of Physical Therapists 


In the January, 1959 Issue of the 


Archives of Physical Medicine and Rehabilitation 


Reprint copies of this edition of the Directory will be available in 
February, 1959. 


The cost of the Directory which will contain an alphabetic and geo- 
graphic listing of registrants is $2.50. Something new has been added to 
this issue. The geographic listing will carry the year of official registration 
of each physical therapist. Orders for this publication may be sent to 
American Registry of Physical Therapists, 30 N. Michigan Ave., Chicago 2. 
Ilinois. 
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the Wedcod D offers the 
simultaneous application of 
ULTRA-SOUND and 

ELECTRICAL MUSCLE 

s IMULATION 


Myofascial Pain Syndromes... A Common 
Complaint Encountered by Physicians 


The high incidence of myofascial syndromes 

are widely recognized. These include stiffness, 
limitation of motion, tremors, weakness and 
manifestations of autonomic nervous system 
dysfunction. The pain pattern arising from the 
stimulation of a ‘trigger point” may be local in 
distribution, or it may radiate or be referred to 

a site at some considerable distance from the 
point of stim lation. 

The combination of electrical muscle stimulation 
and ultra-sound has been found practical as 

both forms of therapy can be simultaneously 
blended through the single sound head. This 
combination is offered only in the Medco-Sonlator 
which permits the operator to employ the 


F. C. C. Type Approval No. 
instrument to locate the “trigger area” with 
Potents to A. T. & T. Com electronic palpation and to apply the 


pony and Western Electric 


Generators. 
U.S. Patent No. 2,830,578 
covering a combination of 
Ultra-Sound and Electrical 
Muscle Stimulation through o 
single “Sound Applicator” 

MEDCO ELECTRONICS COMPANY, INC. 


Division / Medco Products Co., Inc. 


MEDCO WILL BE HAPPY 3607 E. ADMIRAL PL./P.O. Box 3275/TULSA, OKLA. 
TO PROVIDE REPRINTS OF [_] Send a copy of Bonica Reprint Department A 

“MANAGEMENT OF MYO. [_] | would like office demonstration of the Medco-Son:ator 
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Elgin Exercise 
Unit Model 
No. A-1500 


+ + + especially designed for the 
administration of over 100 therapeutic exercises! 


It has been proven that exercise therapy must be ac- 
curately controlled if the desired end results are to be 
obtained . . . Elgin, the original designers and manu- 
facturers of Progressive Resistance Equipment, offers 
the only comrlete line of exercise equipment designed 
to meet these requirements. The Elgin line has been 
developed, in a scientific manner, to give Doctors and 
Therapists the correct clinical tools with which to prop- 
erly administer exercise therapy to both surgical and 
non-surgical patients 

1+ provides a wide exercise range, from simple func- 
tional exercises to the most highly definitive focal exer- 
cises. This equipment also provides a means for an 
effective and efficient out-patient clinic for patients 
requizing therapy. An Elgin sales consultant would ap- 
preciate the opportunity of assisting you in planning 
for the inclusion of Progressive Resistance Exercise 
Equipment in your physical therapy department. Write 
today for complete information. 


ELGIN EXERCISE UNIT ELGIN LEG EXERCISE 
Model No. AB-150 (Ankle) Model No. LE-125 


Write today for information on the complete 
line of Elgin Exercise Accessory Equipment 


2 and Therapy Techniques, request Catalog 200. 
EXERCISE 
APPLIANCE CO. 


P.O. BOX 132 « ELGIN. ILLINOIS 


Copies of 


many back issues of 


THE ARCHIVES 


are still available. 


For issues desired and prices, 
write to 


AMERICAN CONGRESS OF 
PHYSICAL MEDICINE 
AND REHABILITATION 


30 NortuH MicHIcAN AVENUE 


Cuicaco 2, 


now available... 


without charge . . . 


“Employment Outlook for Physical 
Therapists: A Survey of Salary and 
Personnel Policies’ by Augustin & 
Ehmann. (Reprint from August, 1957 
Archives of Physical Medicine and 
Rehabilitation) 


American Registry of Physical Thera- 
pists: Booklet of Information. 


Guide Law: An Act Defining and 
Regulating Physical Therapy, etc. 


By-Laws of the American Registry of 
Physical Therapists. 


WRITE REGISTRAR 


AMERICAN REGISTRY OF PHYSICAL THERAPISTS 


36 NORTH MICHIGAN AVENUE 
CHICAGO 2, ILLINOIS 
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SURE, 
SAFE, EFFECTIVE 


FOR EVERY APPLICATION 
WHERE THERMAL THERAPY 
IS INDICATED... 


SHORT-WAVE 
DIATHERRNIY 


This unit is unsurpassed in effective 
long-path treatments, as well as for lo- 
calized and diffused treatment applica- 
tions. Whether the condition of the pa- 
tient requires mild, moderate or greatest 
tolerable heat, an L-F Short-Wave Dia- 
thermy provides all the flexibility and 
power necessary. 

Exclusive L-F Air-Spaced Plates are 
positioned effortlessly . .. and they stay 
in the proper position. The L-F Unit 
also operates a hinged treatment drum 
or utility applicator. 

Consider the L-F Short-Wave Dia- 
thermy .. . its safety, convenience and 
efficiency make it extremely valuable 
in treating patients with the best in 
tried and proved therapy. 

Send coupon below for complete de- 
scriptive literature. 


shown with L-F 
Air-Spaced Plates. Aiso 
Operates hinged treatment 


Medical-Hospita! Division 
Ritter Company, Inc. 
Rochester 3, New York 


Dept. 6648 


Please send without obligation your latest 6- 
page brochure describing L-F Short-Wave Dia- 
thermy Units. 


of the Ritter Company, Inc. 
_ Rochester 3. New York 
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g EC 7-% ® Two independent generating sections, separate circuits for 


eon renation AC stimulation and DC therapy, may be used simultaneously. 


® Variable frequencies: 11 calibrated frequencies allow 
choice for maximum comfort and most effective stimulation. 


@ Easy-to-operate control panel uses ® Automatic current surges and interruptions; rates adjust- 
simplified modern terminology. able over a wide range. 


Model SP5: LOW VOLT THERAPEUTIC GENERATOR 


providing 
currents for: 


Comfortable stimulation of 
normal and denervated 
nerves and muscles. 


lon transfer therapy. 


@ Muscle and nerve testing. 


Medical galvanism. 


Write for SP 5 Bulletin 
and pamphlet, 
“Notes on Low Volt Therapy” 


TECA CORPORATION © 80 MAIN STREET © WHITE PLAINS, N. Y. 


complete inte grated facilities for 


ELECTROMYOGRAPHY 


@ SINGLE CHANNEL EMG with two-channel magnetic tape re- 
corder for recording notes and 
Model TE 1.2-7 | EMG simultaneously. 


@ TWO-CHANNEL EMG permits simultaneous recording and 
study of two EMG potentials or of 
one potential together with a re- 
lated physical parameter such as 
force or pressure. 


Model TE 2-7 


* Automatic controls and new circuits provide simplified 
reliable operation without shielded rooms in most loca- 
tions. * EMG potentials faithfully reproduced by special 
recorder circuits. * Specifications equal or surpass re- 
quirements for research, teaching and clinical use. 


® NEW rugged COAXIAL NEEDLE ELECTRODE with- 
stands autoclaving, has tapered shaft with 26 gauge 
tip and insulated handle. 


TECA 


CORPORATION 
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from intensive — 
research... 
NN 
MODERN EQUIPMENT 
MEDICAL PROFESSION \\ 
ELECTROCARDIOGRAPHY — After 10 successful a \ 


years in the manufacture of electrocardio- 


graph equipment, we are proud to present a 

the new dual-speed EK-III. This unit oper- ia 

ates at either the standard 25 mm. per second \ 
or at 50 mm. per second. This higher \ 


s 
speed facilitates the study of details of rapid 
electrocardiographic deflections. 


uLTRASOUND — The all-new UT-400 now pro- 
vides continuous ultrasonic energy for con- 
ditions where both heating and mechanical 
effects are desired; or pulsed energy 
where a greater proportion of me- \\ 
chanical effect to thermal is indicated. \ 
Here is the ultimate in therapeutic \ 
versatility. \ 


piatnenmy — The Burdick line of § 
diathermy equipment includes the § 
MW-1 Microtherm® for microwave 


diathermy and the MF-49 unit for § 
conventional short wave diathermy. 


INFRARED THERAPY — The Zoalite series 
of infrared lamps has become a stand- 
ard of quality and performance for the 
hospital, physician’s office and home 
use on prescription. 


uttraviout — Burdick hot quartz 
mercury arc lamps assure effective 
treatment with a minimum of exposure time. 


CARDIAC MONITOR — The Telecor monitors the 
heart beat during surgery; either electrically 
through hypodermic needle electrodes, or 
mechanically through a digital pulse pickup. 


THE BURDICK CORPORATION 
MILTON, WISCONSIN 


Branch Offices: NEW YORK * CHICAGO * ATLANTA * LOS ANGELES 
Dealers in all principal cities 
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ENGINEERED 
for efficient, 
economical service 


Combination ARM, LEG 
AND HIP TANK, Model 
HM 650 . . . Stationary, 
stainless steel unit for 
hydromassage and sub- 
aqua therapy. Water 
mixing valve is 


statically controlled. 


LITERATURE ON REQUEST 


Combination THERAPEUTIC 
TANK AND POOL, Model HM 
1200 A special stainless 
steel tank permitting o com- Hudgins MOBILE SITZ 
bination of passive and vol- BATH, Model SB 100 . . . 
untery exercise with hydro For hospital, clinic or of- 
and manual massage, while fice use . . . sturdy stoin- 
avoiding the necessity of at- leas steel and cluminum 
tendant entering the water. » easy to dean and 
assemble. Electric heater 
(optional) maintains tem- 
ELECTRIC perature of solution. 
CORPORATION 
Reach Road, Williamsport, Pa. 


MEDICAL DIRECTOR WANTED — BOARD 


as 
a The officers of the 


PHYSIATRIST — REHABILITATION CENTER AMERICAN CONGRESS 
AND HOSPITAL specializing in Neuro- 
logic and Orthopedic disability — Com- 
plete departments of Physical and 


OF 


PHYSICAL MEDICINE AND REHABILITATION 


Occupational Therapy. Salary open. bass 


ASSISTANT MEDICAL DIRECTOR WANTED 
— PHYSIATRIST. BOARD OR BOARD ad 

ELIGIBLE — REHABILITATION CENTER PHYSICAL MEDICINE AND REHABILITATION 
AND HOSPITAL specia‘izing in Neuro- and the 

logic and Accidental Disability. Complete 


AMERICAN ACADEMY 


EpitoRiAL BOARD OF THE Archives 
Therapy departments. Salary open. 
extend to all members, readers, advertisers 


For Complete Details, Write: and friends, their very best wishes for a 


DANIEL L. CALNAN, Administrator Merry Christmas 
Magnetic Springs Foundation and a 


Magnetic Springs, Ohio as Happy New Year 
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The Eighth John Stanley Coulter 
Memorial Lecture: Training and Fitness — 


Concepts and Problems in Rehabilitation 


Karl Harpuder, M.D. 
New York 


@ Fitness for the handicapped and the aged can be 
defined in the same terms as for the average man with 
certain added limitations. Beyond clinical impressions, 
no data is available on how chronic arthritis, peripheral 
vascular disease or chronic neurologic disease interferes 
with physical performance and what training, mechanical 
aids and adjustments will do for physica! ability and 
total functional fitness. The purpose of training for the 
aged and handicapped is to increase their functional 
fitness, their ability to handle activities of daily living 
and management of a suitable occupation. In this in- 
stance, training is not a purpose onto itself. it should 
be designed to prepare for these activities on an in- 
dividual basis, take maximum advantage of experience 
and skill, and give due consideration to psychologic 
factors. Thorough investigation is needed of the meta- 
bolic, respiratory and circulatory effects of exercise, of 
the methods, limits and goals of training, and finally 
e detailed study of the physiologic effects of specific 
daily, recreational and occupational activities in specific 
disabilities. 

The problems of fitness and training 
have mainly been studied by physiologists 
in athletes for maximum physical per- 
formance and maximum endurance. Ob- 
viously the standards of these studies 
cannot be applied without major changes 
to the average population living under 
the conditions of our present western 
civilization. This is even more so when 
we consider those handicapped because 
of residual chronic illness or disability or 
those in the older age group. Both 
categories are the concern of all in reha- 
bilitation. The definition of athletic 
fitness is the ability to maintain or to 
regain homeostasis rapidly, which is dy- 
namic metabolic and circulatory equilib- 
rium during maximal physical effort 
usually measured in ml/kg per minute. 
Indices of fitness are among others the 
maximum QOz intake per minute signal- 
ling the availability of aerobic energy 
and the lactate level of the blood 
signalling the need for and supply of an- 
aerobic energy. The functional purpose 
of training for athletic fitness is superi- 
ority in athletic competition, survival 
under conditions of extreme physical 
hardship such as military service and 
the ability to perform extremely hard 
industrial work such as lumberjack or 
woodsman. Emotional and _ intellectual 
influences are usually not considered and 


are indeed in most instances adequately 


751 


favorable and not a significant variable 
in athletic fitness. 


Definition 


The definition of fitness for average 
man in western civilization should be to 
maintain homeostasis during the common 
stresses of daily and occupational activi- 
ties and regain metabolic equilibrium 
rapidly under the occasional and more 
severe stresses of every man’s life. The 
functional purpose of training for the 
average man’s fitness is complete and 
lasting independence in the activities of 
daily life and of occupational as well as 
economic usefulness. This involves pre- 
ventive measures against disease wher- 
Nutrition and hygienic 
habits become important variables. Emo- 
tional and intellectual factors have a 
decisive influence. However the avail- 
ability of aerobic and anaerobic energy 
in relation to the requirements remains 
the physiologic basis of physical fitness, 
and is measured by maximum Og intake 
and blood lactate level. Maximum Oy, 
intake in the average is much lower than 
in the athlete. 

Fitness for the handicapped and the 
aged can be defined in the same terms 
as for the average man, with certain 
added limitations. Either maximum Os 
intake is further diminished because of 
cardiorespiratory involvement or the 
energy cost of physical performance is 
increased because of neuromuscular dis- 
abilities, or both factors are combined to 
decrease physical efficiency. Examples 
are a person with emphysema, an ampu- 
tee and a diabetic with arteriosclerotic 
heart disease and diabetic neuropathy. 


ever possible. 


Read at the Thirty-sixth Annual Session of 
the American Congress of Physical Medicine and 
Rehabilitation, Philadelphia, August 26, 1958. 

Chief, Department of Physical Medicine and 
Rehabilitation, Montefiore Hospital; Senior Con- 
sultant, VA Hospital, Bronx. 
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Emotional and intellectual adaptability 
is much more important than in normals. 
It is sometimes ne essary to use mechani- 
cal aids and adjustments of the environ- 
ment to obtain the functional goals of 
training and fitness. Personal and en- 
vironmental adjustments however cannot 
be limited to mechanical procedures. 
They involve, in many instances in- 
tellectual performance and_ psychologic 
reactions. These may play a dominant 
role for total functional fitness. It seems 
therefore necessary to extend the con- 
cepts of fitness for average man and for 
the handicapped beyond the four com- 
ponents usually enumerated for physical 
fitness, namely “strength, speed, endur- 
ance and coordination.” The definition 
must also include emotional reactivity 
and intellectual performance thereby ar- 
riving at the concept of total functional 
fitness for personal and social goals. 
However exact data are mainly avail- 
able for physical fitness and training 
aspects. Findings in athletes are taken 


for comparison and reference points. 


Much of the material has been reviewed 
by Astrand' in 1956, and by Passmore 
and Durnin? in 1955. In work which 
does not require any special skill, maxi- 
mum Qs, intake does not show great 
individual variations. Greatest values 
obtained in well-trained young athletes 
are slightly above 5 L/min or 70-80 
cem/kg body weight/min. Uphill run- 
ning produced these values. They were 
combined with pulmonary ventilation 
rates of 120-140 L/min, cardiac rates of 
180-200/min and blood lactic acid levels 
of 80-120 mg. per 100 ccm. They com- 
pare with resting values of 8-12 L of 
pulmonary ventilation, resting pulse rates 
of 50-70 and lactic acid levels of less 
than 15 mg. per cent. The cardiac out- 
put during heavy total body exercise 
increases from a resting 5-6 L to an 
estimated 30 L or more. The increase is 
due to a larger stroke volume of up to 
170 ccm as well as the greater cardiac 
rate. There is some evidence that the 
larger stroke volume not only depends 
upon the greater return of blood to the 
right heart producing an increased end 
diastolic filling volume but also upon an 
improved systolic emptying thereby re- 
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ducing -the residual blood volume of the 
ventricles. The Oz extraction from 
arterial blood in exercising muscles in- 
creases from a resting 6 vol. per cent to 
13-14 vol. per cent, leaving in the venous 
blood 6-7 vol. per cent of Oo. Under 
extreme effort, especially in untrained 
persons, Oz utilization may be nearly 
complete. The arterial O2 content of 
20 per cent vol. will then be reduced to 
2 per cent vol. in the venous blood. In 
spite of this intensive desaturation and a 
very rapid blood flow through the lungs, 
pulmonary oxygenation is complete. Only 
under extreme conditions will physical 
effort cause a measurable decrease of 
arterial Oy pressure and Os unsatura- 
tion.* It deserves emphasis and repeti- 
tion, that ‘he stroke volume in athletes 
remains increased at the high cardiac 
rates of 160-180 and more. Cardio- 
respiratory performance is further im- 
proved by a larger circulating blood 
volume and hemoconcentration. 


Physical fitness also depends upon the 
mechanical efficiency of the muscle 
machine. Aerobic muscle work permits 
not only sustained effort but also ap- 
parently a more economic performance 
than anaerobic metabolism with lactic 
acid accumulation. The ability for a 
large Os intake increases mechanical 
efficiency. If the contraction energy is 
derived from carbohydrates, mechanical 
efficiency is assumedly greater than if 
fat combustion is the basis. The mechan- 
ical efficiency of contraction must not 
be mistaken for the efficiency of physical 
performance and work which depends 
on coordination and skill. 


Training and Its Effects 


Training for physical fitness consists 
of general muscle strengthening exer- 
cises and/or specific exercises to improve 
certain physical performances. One of 
the best known effects of training is the 
development of skill — carrying out a 
task with a minimum of muscle move- 
ment and effort. The result is improved 
metabolic and cardiorespiratory economy. 
Exercise with sufficient load produces 
hypertrophy of muscles and greater 
strength. Another probable local effect is 
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increased vascularity of muscles. Cardio- 
vascular and respiratory effects of train- 
ing are low resting cardiac rate and 
ability to increase it greatly; ability to 
increase stroke volume by improved 
systolic emptying; increased vital capac- 
ity; high minute volume of respiration 
during physical stress, and large circulat- 
ing blood volume and upper limit hemo- 
globin levels. All of these factors elevate 
maximum Oy intake leading to increased 
ability for aerobic steady-state work of 
high intensity and long duration. Resting 
levels of blood lactic acid are low, in- 
crease slowly under heavier loads than 
before training, but are tolerated at 
higher levels before signs of fatigue 
appear. Consequently, the anaerobic 
ability for maximum physical effort is 
improved. 

If training is discontinued, its effects 
gradually disappear. It was found that 
when young healthy men step on and 
off a high bench, 30 such movements 
per minute were possible for only 1 
50 seconds to 2 minutes, 40 
After 17-33 days of training 


minute, 
seconds. 


the performance was carried out for 15 
minutes. A training interval of 13 weeks 
reduced this to 7 minutes, 3 seconds. If 
stepping were done with the right foot 
first during training and with the left 
foot first during testing, endurance was 


lowered from 15 to 4-5 minutes. This 
points out the importance of skill even 
in the simplest form of exercise.* 

Training is usually carried out in 
several relatively extended exercise pe- 
riods daily with increased loads. The 
periods do not necessarily consist of the 
same type of activity. First results are 
measured after 9-10 days; maximum 
benefits are obtained in 3-4 wecks. 
Observations have been recently reported 
that optimal increases in muscle strength 
can be obtained by static muscle con- 
tractions of 6-9 seconds duration with 
2/3 maximum load, once daily.5 Such 
exercises could not conceivably improve 
skill, maximum QO, intake or the metabo- 
lism of lactic acid. The requirements for 
fitness training are not fulfilled, although 
hypertrophy of muscles and greater local 
muscle strength were recorded. 


Sedentary life avoiding physical effort 
has the reverse effects of exercise. De- 
terioration of muscle strength, of skill, 
low maximal Oy intake, rapid increase of 
cardiac rate under moderate effort with 
a limit of about 160 per minute before 
discomfort and lactic acid accumulation 
appears. In addition, sedentary life re- 
sults often in weight gain or manifest 
obesity which decreases mechanical ef- 
ficiency and raises the energy cost of 
exercise. Bed rest, especially in combina- 
tion with disease or trauma causes a 
well-known and discussed metabolic de- 
terioration, severe negative N-balance, 
loss of calcium, phosphate and sulfate, 
muscle wasting and osteoporosis. 

In our culture, the automobile is re- 
quired to get to the shop around the 
corner, the elevator to go down a flight 
of stairs and an intercom system to avoid 
moving about in an office. Food is 
plenty and rich and of a type which not 
only favors weight gain but possibly 
degenerative vascular disease. To main- 
tain fitness, training procedures are re- 
quired for normal man unless occupation 
provides sufficient physical stress. 

With increasing age, probably in the 
third decade, the ability to withstand 
physical stress diminishes even for those 
who remain physically active and free 
of demonstrable disease. The physical 
downgrading is due to a reduction in 
cardiac and respiratory reserve. Observa- 
tions in the sarne person showed at age 24, 
a vital capacity of 5.25 L with a residual 
air of 1.66 L, a maximum breathing 
capacity of 170 L and a maximum 
ventilation during work of 118 L/min. 
At age 75, the respective values were 
3.2 L with 1.92 L residual air; maximum 
breathing capacity of 130 L and 48 
L/min during work. Os. uptake in 
cem/kg body weight/min while running 
was 48.7 at age 24, and 25.5 at age 75.® 
Dill’ in 1958, published data obtained 
on himself. At age 37, maximum O, 
uptake was 3.28 L with a pulse rate of 
172; at age 66, 2.8 L with a pulse rate of 
160. Running 9.3 km/k at age 41, his 
Oz» uptake was 2.13 L/min; at age 66, 
it cost him 2.8 L. However there was a 
gain of weight from 72.5 kg. to 80 kg. 
during the interval. There is then a 
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diminution in cardiorespiratory _profi- 
ciency and mechanical muscular effi- 
ciency due to age and possibly gain in 
weight. The assumption is justified that 
these alterations are much aggravated if 
a sedentary life, obesity or subclinical 
vascular degeneration and pulmonary 
pathology is present. Obviously physical 
and occupational activities have to be 
adjusted to preserve and maintain “fit- 
ness of the aged.” In a given case it may 
require expert medical observation and 
advice to delineate goals and measures. 

The influence of disease upon fitness 
was studied among others by Simonson 
and his co-workers.* Any type of disease 
interferes with physical performance in 
some way. Pain plays a major role as 
was shown by Keys® in young volunteers 
during acute starvation experiments. In 
chronic semi-starvation, maximal Oz, in- 
take is reduced by 25 per cent and the 
ability to produce lactic acid is also 
diminished. Static strength is lessened 
and sustained effort is difficult. 

No data are available beyond clinical 
impressions how chronic arthritis, periph- 
eral vascular disease or chronic neuro- 
logic with physical 
performance and what training, mechan- 
ical aids and adjustments will do for 
physical ability and total functional fit- 
ness. This is an open field for study of 
very great importance for rehabilitation. 


disease interferes 


An increasingly important problem is 
offered by who have residual 
cardiorespiratory disabilities. Myocardial 
infarcts and coronary artery disease is 
more evident in young 
However, survival rate, duration 
degree of recovery is improved. 


those 


people now. 
and 
The 
increase in older age population and the 
resultant greater frequency of circula- 
tory and respiratory disability is 
known. Cardiac surgery will salvage 
many with rheumatic heart disease and 
congenital heart disease for rehabilita- 
tion and a useful life. Generally one 
must assume some reduction of cardiac 
and ventilatory reserve in such cases and 
start physical training with great cir- 
cumspection. Careful attention must be 
given to cardiac and respiratory rate, 
blood pressure, signs of dyspnea and 
cyanosis, and evidence of general stress. 


well 
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Need for careful observation does not 
militate against an early and systematic 
program of physical rehabilitation in 
suitable patients. Beyond doubt an ex- 
ercise regime will improve mechanical 
efficiency and skill and reduce the energy 
cost and the cardiorespiratory load of 
daily activities. Whether it is also pos- 
sible to cardiac reserve and 
maximal Oy, intake is an unanswered 
question which urgently needs experi- 
mental study. According to Simonson, 
there are two important indices of cardio- 
respiratory efficiency during exercise. 
The adaption period comprises the first 
five minutes during which the cardiac 
shows a delayed increase of Oy» intake 
and CQz, elimination. The oxidative 
recovery speed is the first phase of re- 
covery during which Os requirement 
remains unchanged, The reduced cardiac 
reserve in cardiacs is compensated for by 
a delayed recovery time. 


increase 


In orthopedic and neurologic disabili- 
ties with intact cardiorespiratory func- 
tion, the energy cost of certain types of 
physical activity may be greatly increased. 
It is assumed by Gordon’ that the 
mechanical efficiency of a swing-through 
gait in a paraplegic is only 4-6 per cent. 
The energy expenditure of an unilateral 
above-knee amputee walking on level 
ground with a monaxial knee joint pros- 
thesis is 25 per cent above normal. At 
the same time circulating blood volume 
and stroke volume is likely to be dimin- 
ished in relation to the reduced body 
surface and mass. According to Gordon, 
similar circulatory changes occur in para- 
plegics. These factors have to be con- 
sidered prescribing training 
program. 


when 


The purpose of training for the aged 
and handicapped is to increase their 
functional fitness, their ability to handle 
activities of daily living and management 
of a suitable occupation. In this in- 
stance, training is not a purpose onto 
itself. It should be specifically designed 
to prepare for these activities on an 
individual basis, take maximum advan- 
tage of experience and skill, and give 
due consideration to psychologic factors. 

The suggested definition of physical 
fitness of average man, including those 
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in the older age groups and those with 
handicaps, is to be permanently and 
completely independent in the activities 
of daily life and management of a suit- 
able occupation. Neglecting emotional 
and intellectual factors, the suitability of 
an occupation depends upon its energy 
requirements. These vary with skill and 
experience of the operator and with 
environmental factors for example, the 
height of a work bench, the light distri- 
bution and ventilation of a room, etc. 
However average data are available for 
the energy cost of activities of daily 
living and of occupations. These need 
to be considered in training for fitness 
and planning for vocational rehabilita- 
tion. They have been reviewed in some 
detail by Passmore and Durnin in 1955, 
A few data may be mentioned here be- 
cause of their general interest. The basal 
metabolic rate is about 1 Cal/min. Sit- 
ting and writing costs about 2 Cal/min 
standing at ease costs about the same. 
Walking with a body weight of 120 Ibs. 
at 4 miles per hour costs about 5 
Cal/min, but walking in snow at the 
same speed costs 12 Cal/min. Golfing 
costs 5 Cal/min, and dancing costs 
about the same. Housework averages 4-5 
Cal/min. Typewriting and watch repair 
consume 1.5 Cal/min; tailoring 2.7-4 
Cal/min; machinists work 3 Cal/min; 
agriculture 7 Cal/min, and timber cut- 
ting 11-12 Cal/min. 

In an _ industrial occupation 12.5 
Cal/min means extremely heavy work. 
Very heavy work requires 10 Cal/min: 
heavy work over 7 Cal/min:; moderate 
work over 5 Cal/min, and light work 
more than 2.5 Cal/min. No occupa- 
tional effort is maintained without rest 
pauses. A gross overall of about 5 
Cal/min for 8 hours is considered en- 
durance limit. 

These figures are averages obtained in 
healthy young men. Variations due to 
habits and skill, facilities, age and sex 
have been extensively studied at the 
Max Planck Institute.'’ Obviously these 


data have limited value in dealing with 
the handicapped and older age groups. 

We need thorough investigation in 
these groups of people of the metabolic, 
respiratory and circulatory effects of 
exercise, of the methods, limits and goals 
of training, and finally a detailed study 
of the physiologic effects of specific daily, 
recreational and occupational activities 
in specific disabilities. This is applied 
physiology of rehabilitation. It is as 


basic as applied physiology in internal 
medicine and as essential as the apprecia- 
tion of psychologic and intellectual prob- 
lems in rehabilitation. It isa fundamental 
field of rehabilitation research necessary 
for further scientific and clinical progress 
and development. 
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Influence of Surgical Metal Implants 
on the Distribution of the Intensity 
in the Ultrasonic Field 


Justus F. Lehmann, M.D. 
Katherine E. Lane 
Jack W. Bell 


George D. Brunner 
Seattle 


@ The acoustic properties of metals used for surgical 
implants have been investigated, and it has been 
found that a large amount of ultrasonic energy is 
reflected at the tissue-meta! interface. This leads to the 
establishment of patterns of standing waves in front 
of the implants and to focusing. The increase of in- 
tensity in the focal area has been measured and found 
to be appreciable. Further investigation seems to be 
mecessary to determine whether or not the increase 
in intensity produced by the presence of surgical metal 
implants could lead to overheating of certain areas in 
the tissues. 

Surgical metal implants and metal 
joint prostheses are commonly used in 
treatment of fractures and joint diseases. 
Many such conditions are frequently ac- 
companied by the development of joint 
contractures, which are difficult to com- 
bat. The use of deep heating procedures 
would be very helpful in such conditions. 
Unfortunately, the use of short wave 
and microwave diathermy is contra- 
indicated in most of these cases as the 
metal implant itself, or the tissues in the 
vicinity of the implant, may become 
overheated. 

It seemed to be worthwhile to investi- 
gate whether ultrasound could be used 
as an efficient deep-heating agent to treat 


joint contractures even in the presence 
of surgical metal implants. This question 


ultrasound has been used 
successfully to increase the range of mo- 
tion in some joints.’ In addition, experi- 
mental investigations have demonstrated 
that it is possible to heat selectively such 
fibrous tissues as are found in tendons, 
myofacial interfaces, and scars. The rise in 
temperature results in increased stretch- 
ability of the fibrous tissue.*: * 


arose since 


The possibility of reflection of ultra- 
sonic energy at the metal implant had to 
be considered in the investigation. Such 
reflection could result in 
ultrasonic intensity in such a fashion that 
“hot spots” could develop with resulting 
overheating of the tissues. It also had 
to be determined whether the metal 
implant itself would be selectively heated. 


focusing of 


To answer these questions experi- 
mentally, it was necessary to determine 
the acoustic properties of the metals 
used in the implants and to compare 
them with those of the tissues. The 
change in distribution of intensity result- 
ing from the presence of the implants 
had to be studied. Finally it was neces- 
sary to quantitatively assess the possible 
increase in intensity in the tissues. 


Methods 


The acoustic properties of the metals 
used in surgical implants were measured 
with the ultrasound transmission test set.* 
All measurements were made with an 
ultrasonic frequency of 0.97 megacycle 
per second and at a temperature of 37 C. 
The distribution of ultrasonic intensity in 
the field with and without the presence 
of the various types of metallic implants 
commonly used in surgery was made 
visible by the Schlieren method. The 
increase of intensity in focal areas was 
measured with calibrated thermocouple 
probes. 

The ultrasonic generator used in these 
experiments operated with full wave rec- 
tification at a frequency of 1 megacycle. 
The radiating surface of the applicator 
was 12.5 cm.** The ultrasonic field in 
front of the applicator was mapped 
carefully with a sensitized thermocouple 
probe. The distribution was essentially 
the same as described.* All measure- 
ments in this study were performed in 
the far field. In the experiments an 
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aquarium filled with degassed water was 
used. The development of standing 
waves, ordinarily resulting from reflec- 
tion of ultrasound by the walls of the 
aquarium, was prevented by the use of 
brush absorbers. 


Experiments 


In the first series of experiments an 
attempt was made to determine the 
acoustic impedance of the metals used 
in surgical implants. The acoustic im- 
pedance is pc when p is the density of, 
and ¢ is the sound velocity in the 
material. It was anticipated that it would 
be possible to estimate the approximate 
amount of ultrasonic energy reflected at 
the interface between the tissue and the 
metal implant by comparing the acoustic 
impedance of the metals with that of 
the tissues. It was also hoped that in- 
formation might be obtained as to 
whether the metal implants would pro- 
duce focusing of the ultrasonic energy. 
Finally, it was expected that it would be 
possible to estimate the amount of ultra- 
sonic energy absorbed by the metal 
implants. 


Table 1: Densities of Metals Used as Metallic Implants 


Stainless Steel 8.02 g./em.* 


(A.1.8.1. No. 304) 
Vitallium 8.29 g./em.* 


Titanium 


Table 1 shows the densities of the 
metals commonly used in surgical im- 
plants. The attenuation of the ultra- 
sound in the metals and the sound 
velocity was determined indirectly, since 
a variable amount of ultrasonic energy 
is reflected, depending upon the geome- 
try of the metal implant. 

In a simplified case of a metal plate 
with a sound beam incident at an angle 
of 90 degrees the reflection can be cal- 
culated as follows: 
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where R is the ratio of reflected to 
incident energy, p is the density, c is the 
sound velocity, d the thickness of the 
plate, and A the wave length.® Sub 1 
refers to the surrounding medium, sub 2 
to the metal. 

From this follows that the amount of 
ultrasonic energy reflected at the metal 
plate will critically depend on the thick- 
ness of the plate. There will be minimum 
of reflection whenever the plate has a 
thickness equal to an even multiple of 
the quarter wave length of the sound in 
the metal. That means, the distance 
between two minima of reflection will be 
equal to one-half wave length. This fact 
was utilized in order to determine ex- 
perimentally the wave length in titanium 
and stainless steel (fig. 1 Thus the 


ATTENUATION- DECIBELS 


56 64 72 80 88 96 104 
THICKNESS (mm) 


Fig. 1 — Attenuation of ultrasound at various thick- 

ness of stainless steel (0 --- 0) and titanium (* --- *) 

discs. The diameter of the titanium disc was 25.5 

mm., and the diameter of the stainless steel disc 
wos 51 mm. 


wave length of ultrasound in titanium 
was found to be 0.59 and in stainless 
steel 0.604 cm. The sound velocity 
was calculated according to the formula 
A =~, where n is the ultrasonic fre- 
quency. Thus, the sound velocity in 
titanium is 5,723 m./sec. and in stainless 
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steel is 5,858 m./sec. Therefore, the 
acoustic impedance (p-c) of titanium is 
2.575 - 10° g./cm.* sec. and of stainless 
steel is 4.699 . 10° g./cm.* sec. Previous 
measurements have demonstrated that 
the acoustic impedance of soft tissues, 
such as muscle, is of the order of 
1.667 . 10° g./cm.’ sec. and that of cor- 
tical bone is of the order of 4.459 . 10° 
g./em.* sec.4 It becomes apparent that 
there is a marked mismatch between the 
impedance of metals used in implants 
and that of tissues. Therefore, a marked 
reflection can be anticipated at the 
interface of the metal implants and the 
tissues. Finally, it can be assumed that 
the acoustic properties of vitallium are 
similar to those of the metals measured. 

The amount of absorption in the metal 
can be estimated by the attenuation in 
those discs where minimum reflection oc- 
curred, that is, when the discs have a 
thickness of an even multiple of the 
quarter wave length. In this case, the 
amount of reflection is minimal. The 
remaining attenuation is largely due to 
absorption. (It should be noted that 
part of the attenuation is due to the 
fact that in a disc not all of the ultra- 
sonic energy is propagated in the form 
of compressional, that is, longitudinal 
waves.) As demonstrated in figure 1, the 
attenuation of the ultrasound by the 
metal due to absorption is small as com- 
pared with the attenuation resulting from 
reflection. The absorption in the metal is 
of the same order of magnitude as that in 
tissues.*® Thus, a reflection of tempera- 
ture in the metal implants as a result of 
selective absorption of ultrasonic energy 
cannot be expected. 


Thus, it could be anticipated that the 
major problem encountered in medical 
implants would result from reflection. 
The amount of reflection will critically 
depend on the kind of metal used in the 


implant. Reflection can produce pat- 
terns of standing waves in front of a 
metal plate and this can lead to an 
increase of the ultrasonic intensity. Re- 
flection can also lead to focusing. 

In the second series of experiments an 
attempt was made to determine whether 
such focusing or standing waves were 
actually produced when the surgical 
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metal implants were present in the ultra- 
sonic field. Since the acoustic impedance 
of water at a temperature of 37C. is 
similar (1.522 . 10° g./em.* sec.) to that 
of soft tissue (1.667 - 10° g./cm.* sec.) * 7 
it seemed to be justified to study the 
pattern of ultrasonic intensity resulting 
from reflection at the metal implant in 
a water bath. The distribution of ultra- 
sonic intensity was demonstrated with 
the Schlieren method, and the change in 
the intensity distribution in the field was 
studied after various metal implants 
were inserted. The following implants 
were used: bone screws and plates of 
various sizes, the Thornton side plate, a 
Smith-Peterson nail, a Kiintscher nail, a 
Hegge pin, suture wires, vitallium hip 
cups, an Eicher prosthesis, and the 
Hanson-Street intermedullary nail. 

Results are shown in figures 2-7. The 
implants not shown in these figures 
showed little or no focusing, but almost 
invariably a pattern of standing waves 
in front of the implant and sometimes 
scattering. 


Fig. 2 — Pattern of standing waves in front of a 

reflecting stainless steel plate. The upper beam 

incident at the plate, lower beam reflected at the 

plate. On the left of the plate is the transmitted 
beam. 


Fig. 3 — Focus within a vitallium cup on the left, 
beam incident from the right. Note also the pattern 
of standing waves. 
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Fig. 4 — Pattern of standing waves and increase of 
intensity between flanges of a Smith-Peterson nail. 
Ultrasound beam incident from the right. 


Fig. 5 — Smith-Peterson nail: pattern of standing 
waves in front of nail when flange of nail points 
toward the surface of the applicator on the right. 


Fig. 6 — Pattern of standing waves and distortion of 
the sound field created by the presence of the 
Kintscher nail. 


Fig. 7 — Pattern of standing waves in front of the 
Kiintscher nail, increase of intensity within the groove 
of the nail. Sound beam incident from the right. 


In order to determine the increase of 
ultrasonic energy in the area of the focus 
or in the standing waves, measurements 
with a sensitized thermocouple probe 
were performed. The results of these 
measurements are summarized in table 
2. It becomes apparent that an appreci- 
able increase of the ultrasonic intensity 
can occur in front of the metal implants 
as a result of reflection and focusing. 
Very little ultrasonic intensity passes 
through the metal implants. 


Summary 


The acoustic properties of metals used 
for surgical implants have been investi- 
gated, and it has been found that a large 
amount of ultrasonic energy is reflected 
at the tissue-metal implant surface. This 
leads to the establishment of patterns of 
standing waves in front of the implants 


and to focusing. The increase of in- 
tensity in the focal area has been meas- 
ured and found to be appreciable. 
Whether or not this, in turn, will lead to 
a selective rise of temperature in tissues 
depends on other factors, such as the 
dissipation of heat through conduction 
and convection, the specific heat of the 
metallic implants and of the surrounding 
tissues, and the amount of ultrasonic 
energy absorbed by the overlying tissues. 
Therefore, further investigations seem to 
be necessary to determine whether or not 
the increase in intensity produced by the 
presence of the surgical metal implants 
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Table 2: Change of Ul i ity Resulting from the Presence of Metallic Implants 
Factor by Which Standard 
Ultrasonic Intensity Deviation 
Is Changed of the 
(Mean Value) Mean 


Mode of Application 
of Ultrasound and 


Type of Metal Implant Location of Probe 


Probe in front of dise, ultrasound 
beam incident at angle of 90°. 1.9 


Stainless steel disc . 


..Probe behind disc, ultrasound beam 
incident at angle of 90°. 0.03 


Stainless steei dise . 


. Ultrasound beam incident perpen- 
dicularly at opening of cup, probe 
in focal area. 


Vitallium hip cup . 
(diameter 5 cm.) 


Vitallium hip cup .. Ultrasound beam incident at convex 
(diameter 5 cm.) side of cup, measurements within 
cup. 


. Ultrasound beam incident at side of 


Vitallium hip cup 
cup, measurements within cup. 


(diameter 5 cm.) 


Ultrasound beam incident perpen- 
dicularly at opening of cup, probe 
in focal area. 


Vitallium hip cup . 
(diameter 3.1 cm.) 


Ultrasound beam incident between 
2 flanges of the nail, probe in focal 
area. 


Smith-Peterson nail 


Smith-Peterson nail ........ One flange pointing toward ultra- 
sound applicator, probe in focal 
area. 


..Ultrasound beam incident at groove 
of nail, probe in focal area. 


Kuntscher nail 


sound in Engineering and Science, New 
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could lead to overheating of certain areas 
in the tissues. 
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Some Medicolegal Aspects of 


Physical Medicine and Rehabilitation 


Herman Wing, M.D., LL.B. 
ond 
Arthur L. Watkins, M.D. 


@ This paper points out the ever-growing interrelation- 
ships between law and the specialty of physical medi- 
cine and rehabilitation. It is divided into three parts: 
1. A brief discussion of applicable features of medical 
jurisprudence; 2. liability and responsibilities of phy- 
sicians and: other personnel of the departments within 
hospitals as well as legal implications of procedures 
and equipment employed, and 3. the insurance aspects 
which deal with medical reports, cooperation with 
statutory and administrative bodies such as Workmen's 
Compensation Boards, Rehabilitation Commissions, etc., 
and the evaluation of physical disability for purposes 
of litigation, settlements, or testifying in courts. 

Today the total care concept of inedical 
rehabilitation demands that the rehabili- 
tation physician be aware of the adminis- 
trative and socioeconomic factors which 
affect the medical progress of the patient's 
treatment. The great majority of these pa- 
tients have chronic degenerative diseases. 
These include arthritis, cerebral vascular 
disease, and various muscular and nerve 
disorders resulting in locomotor difficul- 
ties including paraplegia, amputation, 
and traumatic disabilities. The physi- 
atrist, a specialist in physical medicine 
and rehabilitation,- has an increasing 
responsibility as more facilities and per- 
sonnel are made available to him to 
direct and consult on the management of 
the medical care and disposition of these 
patients. Therefore, he comes in contact 
with medicolegal aspects frequently. 

Medical jurisprudence or legal medi- 
cine is that branch of knowledge which 
applies the science of. medicine and allied 
sciences to the service and administration 
of law and justice.’ The common area 
between medicirie and law is enlarging 
as the society in which we live becomes 
more complex and technological. 

Medicine deals with the human body 
and the reaction of its intricate parts to 
the environment within and without; the 
law, however, deals primarily with the re- 
lationship between individuals or groups 
of people. These relationships are de- 
termined by custom or “mores,” legisla- 
tive enactments, the stare decisis of higher 
court decisions, and the rulings of quasi- 
judicial bodies, all of which, of course, 
reflect the so-called prevailing law of 
the land. 


Boston 


The following represents an outline of 
the broad field of legal medicine used by 
the authors in cataloguing information 
and in teaching.* 


I. MEDICAL ORGANIZATION 

1. State licensure: Official govern- 
mental certificates. 

2. Medical organization relation- 
ships: American Medical Associ- 
ation, local medical societies. 

3. Other special medical societies 
and groups; specialty groups. 

4. Hospital administration and man- 
agement: staff functions and 
responsibilities. 

5. Medical economics: private 
practice v. group practice; physi- 
cians’s tax problems; corporate 
practice of medicine. 

II. CRIMINAL LAW 
1. Forensic psychiatry: insanity 
and mental disease; sex crimes: 
treatment of criminally insane; 
prevention of crime; juvenile 
delinquency. 
2. Forensic pathology: coroner and 
medical examiner system; !nves- 
tigation of homicides; toxicology. 
3. Law-enforcement agencies. 
Ill. INSURANCE-CIVIL LAW 

1. Casualty insurance or accident 
insurance: personal injury; insti- 
tutes and postgraduate education 
for doctors and lawyers; evalua- 
tion and extent of traumatic 
injuries; medical testimony — the 
doctor in the courtroom; work- 
men’s compensation; rehabilita- 
tion programs. 
Professional relations, doctor- 
patient relationship—amalpractice 
—physician and hospital liability. 


Read at the Thirty-sixth Annual Session of 
the American Congress of Physical Medicine and 
Rehabilitation, Philadelphia, August 28, 1958. 

Clinical Fellow, Physical Medicine and Reha- 
bilitation, Massachusetts General Hospital. 

Assistant Clinical Professor of Medicine, 
Harvard Medical School; Chief of Physical Medicine, 
Massachusetts General Hospital. 
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3. Accident and health, hospitaliza- 
tion, life insurance: the definition 
of risk; hospitalization programs; 
law of contracts, defining disease 
patterns. 

IV. PUBLIC HEALTH 

AND INDUSTRIAL MEDICINE 

1. Broad planning for prevention of 
disease, safety and health pro- 
grams; integration of law and 
medicine in such matters as auto- 
mobile safety, industrial accidents. 

designed to affect 
medical affairs. Food and drug 
laws; social security, etc. 


Legislation 


Occupational medicine; medical 
supervision in industry. 

As physicians we may deal with many 
of the subjects in outline. With 
special regard to physical medicine and 
rehabilitation, topics 
more importance and interest. These lie 
in Section III Insurance-Civil 

and are as follows: 


this 


certain are of 
Law 
professional lia- 
bility; evaluation disability; rehabilitation 
programs. 

A. Professtonal Liability. Malpractice 
and professional liability is always of 
concern as hospitals and physicians are 
being sued more frequently. Keep in 
mind that a person may always be held 
liable for his own torts (civil wrongs 
or wrong doings. 
in this field under the doctrine of re- 
spondeat superior may likewise be respon- 
sible for the injuries caused by their 
agents or employees. Thus, the relation- 
ship of the numerous personnel in reha- 
bilitation departments or physical medi- 
cine clinics has to be analyzed in each 
individual negligence action. Likewise, 
whether the physician is an independent 
contractor or an employee of a hospital 
or corporation has to be ascertained. The 
stxtus of these relationships of all the 
parties concerned in any particular in- 
cident is a factor in determining the 
ultimate question of liability. 


However, physicians 


A simple formula used to substan- 
tiate a malpractice cause of action con- 
sists of the four “D’s” which the plaintiff 
or injured party must prove: (1) duty, 
to conform to a standard of conduct for 
the proiection of others against unreason- 
able risk; (2) dereliction, breach of duty 
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or failure upon the part of the physician 
to exercise that reasonable and ordinary 
degree of learning, skill, and care com- 
monly possessed and exercised by repu- 
table physicians practicing in similar 
localities; the physician must exercise his 
best judgment at all times; (3) direct 
cause, legal or proximate cause of the 
injury, of course, is the crux of the legal 
problem in many of these cases;* (4) 
damages, injury to the plaintiff. 

When all four of these elements are 
established there is a so-called prima 
* The defendant physician or 
hospital then has available another “D”: 
defenses such as assumption of risk, 
contributory negligence, etc. 


facie case. 


In addition to negligence actions, oc- 
casionally are brought for false 
imprisonment, defamation-libel and 
slander, fraud and deceit, and assault 
and _ battery. 


suits 


The physiatrist is especially vulnerable 
because he usually prescribes exercise and 
manipulations and the use of instrumen- 


talities which, if not properly handled, 


can easily inflict some damage to a 
person. Prescriptions should be in writ- 
ing, specific as to dosage and duration, 
with limitations clearly defined. The 
and methods of treatment 


should be spelled out. 


purposes 


The common types of injuries result 

from the following: 

1. Burns from diathermy or other 
heating devices and_ ultraviolet 
machines. 

Electric shock from 
currents applied 


the various 


Mechanical injuries due to equip- 
ment present or absent in the de- 
partment causing trips, falls, etc. 
Injuries from manipulations or 
other therapy technics. 

In general, the following preventive 
measures are apropos for physical medi- 
cine and rehabilitation clinics and de- 
partments, and apply to the physician 
and other medical personnel: 

1. Observe helpless patients with the 
utmost care. Special precautions 
for the disabled, aged, and infirm 
types of patients. 

Do not leave a patient unattended. 
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Heed any complaints of any pa- 
tient with regard to pain or 
discomfort. Be especially aware 
of any sensory disturbances in the 
patient. 

Check all patients before and 
after treatment. 

Exercise care in the transport of 
patients. 

Inspect carefully and systemati- 
cally all apparatus in the depart- 
ment. 

Test the apparatus routinely for 
safevy. 

Have properly trained, alert, 
loyal, and well-supervised ther- 
apists. 


Maintain complete and _ legible 
hospital and clinical records. 


Refrain from making improper 
and damaging statements with 
regard to treatment and disease 
unless authorized to do so. 

B. Evaluation of the Disability. The 
physiatrist plays a major role in the 
medical evaluation and treatment of in- 
jury and disability. Clinical evaluation, 
joint range of motion, and muscle testing 
records are important. He also uses 
electrical diagnostic technics such as 
electromyography and quantitative tests 
of electrical excitability which are of 
increasing importance in evaluating many 
neuromuscular conditions.* The courts 
recognize electrodiagnostic technics as an 
important aid to determine the extent 
of injury. Traumatic or personal injury 
cases usually have an element of potential 
muscle or nerve injury. Most litigation 
in the courts today deals with personal 
injury. The physiatrist often goes to 
court to testify and should become 
familiar with legal procedures. Good 
reports of medical evaluation not only 
reflect the ability of the physician, but 
also the efficiency of any rehabilitation 
service. They are also the basis for 
logical, accurate, and factual expert 
scientific testimony. These should be 
objective and impartial. 

At the Massachusetts General Hospital 
we routinely see many industrial and 
accident cases and are perfecting these 
electrical and other technics for evalu- 
ating disability. 
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Compensation presents a problem in 
the course of diagnosis and treatment of 
many patients, especially with regard to 
minor injuries and disabilities. 

The authors do not agree with the 
physicians who either disregard the com- 
pensation factor or refuse to treat the 
patient until the compensation has been 
either paid or refused. We use a more 
direct approach and believe a compre- 
hensive rehabilitation program must deal 
with these compensation factors and 
their interference with medical treatment 
by recognizing the same, discussing the 
matter with the patient, his family, and, 
if necessary, his legal advisors. Some- 
times psychiatric and psychological con- 
sultation is utilized to overcome compen- 
sation anxivty. 

Disability is not always synonymous 
with lack of ability. We at the Bay State 
Medical Rehabilitation Center and on 
the rehabilitation service at the Mas- 
sachusetts General Hospital are develop- 
ing methods to test physical abilities on 
the job as a guide to vocational rehabili- 
tation. It is better to think in terms of 
physical ability rather than disability. 
Most rating methods used today are 
complicated and do not evaluate the 
functional abilities of the patient. The 
fact that one third of a finger is missing 
or that there is inability to flex 30 degrees 
does not tell us what functional use is 
still available, although from a rating 
standpoint one might say there is some 
degree of permanent and total disability. 

Our method of evaluating patients 
with permanent disability is illustrated 
by the following where “ability” rather 
than disability is emphasized.® 

Case 1. A 39-year-old man taken ill at 
the age of 16 with bone and joint tuberculosis 
was treated in a state sanitorium for three 
years. He had out-patient follow-up care until 
1952, at which time the disease was considered 
stationary, but he had never been able to 
work and so was placed on disability assistance 
on public welfare. His physical disability was 
ankylosis of his spine, left hip, and left knee 
and limited motion in the right hip and knee. 
He was referred to this Clinic in May, 1955, 
for rehabilitation. Evaluation of his assets 
revealed that he was completely independent 
in the activities of daily living. His physical 
capacities were limited but he showed “ability” 
to lift 10 pounds and to carry 10 pounds. He 
had limited reach of his shoulder on the left, 
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but was able to sit on a high stool. He could 
walk with crutches long distances and around 
He could not, 
difficult 


the room without external aid 
of course, do any other more loco- 
motive performances 

In occupational therapy it was found that 
he had good “ability” in fine fingering activi- 
ties; also he handle 
over the telephone very well and accurately. 
He was tried out in the hospital instrument 
shop where he had above-average output. He 
was free from error, completely reliable, and 
willing. He showed considerable interest and 
eagerness in his work. He learn 
well and made good use of his new knowledge. 
His personality was described as pleasing, he 
was accepted by the group, and was always 
congenial and cooperative 


was “able” to messages 


seemed to 


Psychometric tests revealed that he had an 
1.Q. of 118, which is bright-normal. His 
father was dead and his siblings were out of 
the home. He living alone 
mother. He showed not too much initiative 
and it was felt that he would need consider- 
able guidance in placement. He was accord- 
ingly referred to a vocational counselor, who 
observed his excellent hand-to-eye 
tion and dexterity 


was with his 


coordina- 
He was accordingly placed 
in an electronics firm in Somerville 
sitting on a high stool, he angle 
binocular microscope. He started work in 
August, 1955, at a rate of 80 cents an hour. 
Since that time he has improved to such an 
extent that he is receiving $1.25 an 
hour. Follow-up visits indicate that he is well 
received and doing well in spite of a severe 
physical handicap. 


where, 
used an 


now 


Case 2. A 37-year-old truck driver struck 
a steel bridge and was hospitalized and treated 
at the Massachusetts General Hospital, 1955, 
for the following injuries: fractured skull, 
laceration of knee, fractured sternum and ribs, 
dislocation of left shoulder, and a 
condylar fracture of the right femur. 

After discharge he received physical therapy 
treatments and was then referred to the Bay 
State Clinic for further rehabilitation in June, 
1956. At that time the right knee lacked full 
extension by 5 degrees and flexion to 100 
degrees. The quadriceps was atrophied. Pre- 
vocational evaluation was started 
rated a permanent partial disability. 

On evaluation of his physical capabilities it 
was found that he could lift and carry only 
25 pounds, and standing tolerance was 3 
hours. Total walking time was 2 hours. Run- 
ning, climbing, jumping, stooping, crouching, 
and kneeling were all 0 

The patient had a second-year high school 
education. He was a steady truck driver for 
the past 7 years, but could not return to this 
occupation and was considered permanently 
disabled 

The patient had an I.Q. of 112, which is 
bright-normal. Aptitude testing showed better 
than average skill in arithmetic and number- 


supra- 
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checking tasks, suggesting good clerical ability 
and trainability. 

The patient was tried out in the hospital 
accounting department where the foreman 
described his work as being usually free from 
error. His output was well above average. 
He showed eager interest in working and 
originality beyond the demand of his job, 
learned well, and made appropriate use of 
his knowledge. He was well liked by others, 
and was always congenial and cooperative. 

The patient was seen by the vocational 
counselor, who placed him in an accounting 
school for vocational training. He completed 
a six months’ course and was placed as an 
assistant bookkeeper at a wholesale grocery 
company, with a starting salary of $55 per week. 


The perfection of technics to evaluate 
the extent of injuries is an area which is 
of medicolegal importance. The physi- 
atrist then must be able to discuss the 
patient's medical diagnosis, evaluate his 
condition, and ascertain his capabilities 
as well as his degree of disability, if any, 
and render a prognosis with reasonable 
degree of medical certainty. He is 
trained clinically in long-range goals of 
treatment and his ability and clinical 
experience should enable him to make 
an accurate appraisal. Because of the 
types of diseases handled and because of 
his clinical training, the physiatrist is 
being recognized more and more as the 
“key” physician in handling the rehabili- 
tation of many patients. However, this 
responsibility must be coordinated with 
and must not disrupt the role of the 
family physician, other consulting serv- 
ices, and specialties who may have a 
greater and more direct role to play in 
the therapy of the patient. Good pro- 
fessional relations are necessary for the 
patient’s benefit. 

C. Rehabilitation Programs. Work- 
men’s compensation boards, state voca- 
tional rehabilitation agencies, insurance 
companies, public welfare, and_ social 
security are among the chief agencies 
with which good working relations must 
be established. 


The physical medicine and rehabilita- 
tion team must coordinate effectively the 
skills of physiatrists, orthopedic surgeons, 
psychiatrists, neurosurgeons, and other 
physicians as well as amalgamate the 
special aptitudes of physical therapists, 
vocational counselors, occupational thera- 
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pists, psychologists, social workers, the 
staffs of rehabilitation centers, and hos- 
pital administrators. The successful man- 
agement of the patients depends on the 
effective coordination of all these medical 
services. The motivation of the patient 
must be kept alive by a physician who is 
aware of the scope of the patient’s re- 
habilitation progress and goal. 

The ultimate goals of rehabilitation 
programs must be set and kept flexible 
with the patient’s changes. Minimal 
cost to society and employers have to be 
gauged. Proper handling of the patient's 
health and future outlook must be the 
keystone of an effective rehabilitation 
program. 

The statutory and governmental regu- 
lations call for some understanding of the 
legal scope of the problems and the roles 
of the various agencies. The patient pre- 
sents the intrinsic medical factors. With- 
out the patient there would indeed be a 
vacuum. The synthesis of the legal and 
medical factors make up the medical- 
legal which were alluded to 
previously. 


aspects 
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Summary 

The total of the interrelations 
between the physician, patient, and other 
“third parties” such as hospitals, rehabili- 
tation center staffs, insurance companies, 
and interested government agencies 
make up the medicolegal matters of 
which physicians in physical medicine 
and rehabilitation must be cognizant. 
Successful rehabilitation depends on an 
understanding and integration of these 
aspects by responsible physicians. 


sum 
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The final test of science is not whether its accomplishments add to 


our comfort, knowledge and power, but whether it adds to our 


dignity as men, our sense of truth and beauty. It is a test science 


cannot pass alone and unaided. 


— David Sarnoff 
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Physical Medicine and Rehabilitation: 
Its Responsibility and Contributions 
to World Understanding 


Howord A. Rusk, M.D. 
New York 


@ Rehabilitation of disabled children and adults is an 
international language which transcends national ideo- 
logical racial and linguistic barriers. it is one of 
America’s sharpest tools for making friends. The world 
looks to the United States, as the international! leader in 
physical medicine and rehabilitation, to assist it in 
sharing our knowledge through professional education 
of physicians and paramedical personnel throughout the 
world. This responsibility of the physiatrists of the 
United States has been greatly increased both by the 
political dangers of the current period and the rising 
incidence of physical disability throughout the world 
resulting from the prolongation of the life span. Never 
before, however, have the opportunities been so bright 
for us to meet this responsibility. 


One of the distinguishing features of 
international relations in the past few 
decades is growing recognition 
throughout the world that the security 
and welfare of one part of the world is 
dependent upon the security and welfare 
of each other part of the world. 

Some of recognition has 
forced upon us by the technological ad- 
vances of the twentieth century which 
have created a shrinking world in terms 


our 


this been 


of communications, transportation, trade, 
and devastating effects of modern weap- 
Mankind through the 
ages has been forced, for practical pur- 
poses, to develop social concepts to fit 
the realities of his changing environment. 

I, for one, and I am sure this concept 
is shared by the great majority of people 
throughout the world, regardless of their 
race, religion, nationality or profession, 
believe this growing recognition of mutual 
dependence has not resulted from prac- 
tical necessity alone, but that it also 
represents our ability as our society 
matures to give fuller expression to a 
feeling that is as old as mankind the 
desire to share and to help our neighbors. 

This concept has long been practiced 
by religious and private organizations, 
hut it has been only within recent years 
that technical assistance programs, in 
which one portion of the world aids 
another, have been conducted by govern- 
ment groups. The first really global 
recognition of this multilateral responsi- 
bility came with the establishment of the 
United Nations and its specialized agen- 


ons of warfare. 


cies which have placed heavy emphasis 
on technical assistance. In addition to 
these multilateral programs, various gov- 
ernments throughout the world have 
initiated bilateral programs for technical 
assistance outside of the framework of 
the United Nations. 

Even the greatly increased attention to 
such activities through the multilateral 
programs of the United Nations and the 
bilateral programs of individual nations 
has not, however, filled the need which 
most of us feel within our minds and our 
hearts for increasing international co- 
operative activities. Consequently within 
the past decade there has been a great 
surge forward of international communi- 
cation and sharing of knowledge among 
professions. 

The highly successful international 
congresses of physical medicine, held in 
London and Copenhagen, and that to 
which all of us here are looking forward 
in Washington, D. C., in 1960, are ex- 
amples of such international professional 
cooperation. We are motivated not only 
by the professional aspects of giving, 
receiving and sharing knowledge inter- 
nationally, but we recognize that it is 
only through such activities that the 
chain of international understanding can 
be forged. International diplomacy and 
the development of international under- 
standing cannot be solely the responsibili- 
ties of the diplomat. We as doctors share 
these responsibilities, and we as doctors 
of physical medicine and rehabilitation 
have special responsibilities because our 
particular medical specialty has given us 
particular opportunities. 


Thirty-sixth Annual Session of 
the American Congress of Physical Medicine and 
Rehabilitation, Philadelphia, August 26, 1958. 

Professor and Chairman, Department of Physical 
Medicine and Rehabilitation, New York University- 
Bellevue Medical Center; Director, Institute of 
Physical Medicine and Rehabilitation, New York 
University-Bellevue Medical Center; Chief, Physical 
Medicine and Rehabilitation Service, Bellevue Hos- 
pital: President, World Rehabilitation Fund. 


Read at the 
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The people of the world have matured 
socially very slowly, but at the same time 
we have aged chronologically and physio- 
logically very rapidly. Two thousand 
years ago the average person lived to be 
but 25; by 1900, the life span was 49; 
by 1950, 67; and in 1957, it reached the 
legendary biblical three score and ten. 
Today, throughout the world as a result 
of this extension of the life span, we have 
far more persons than ever before who 
have physical disabilities associated with 
aging. Added to them are the hundreds 
of thousands of persons whose lives have 
been saved at an earlier age because of 
medical advances through research, but 
who are left with severe disability. 

These two parallel social phenomena 
of the past two decades — global inter- 
dependence and an increased incidence 
of physical disability — have a mutual 
genesis in the tremendous scientific and 
technological advances of this period. 
But there are common denominators in 
both the corresponding but slower de- 
velopment of social maturity in which the 
democratic societies of the world place 
increasing value on human worth and the 
human dignity of the individual. 

One of these common denominators 
is rehabilitation of the physically 
handicapped. 

In the developed parts of the world 
we have seen a remarkable growth of 
interest in rehabilitation in the last 
decade. This interest has not _ beer. 
prompted by humanitarian motives alone. 
It has resulted from the growing inci- 
dence of physical disability resulting from 
prolongation of the life span, increased 
public assistance costs because of dis- 
ability, and our need for manpower in 
our expanding economy. 

But what lies behind the interests 
of Indonesia, Korea, the Republic of 
Philippines, India, Burma and Thailand 
in the provision of rehabilitation services 
for their handicapped? It is not the need 
for manpower, for these nations have far 
more manpower than they can profitably 
utilize in their present stage of industrial 
development. It is not to reduce public 
assistance costs, for few of these nations 
have any social schemes whereby the 
disabled become a responsibility of the 


state. It is not to reduce demands for 
medical care, hospitalization and social 
services, for the chronically ill and the 
disabled in most of these nations are 
wards of their families rather than of 
the state. 

The real reason is that many of these 
nations, particularly those of the Africa- 
Asia area, have, after years of coloniza- 
tion, recently achieved the long-sought 
dream of political independence. Now 
they are desperately looking for ways of 
proving to the world, and more im- 
portantly to themselves, that they have 
the political and social maturity to 
justify their political independence. 

In the past decade, international ac- 
tivities in hea'th and in rehabilitation 
have been an almost exclusive domain 
of the free nations of the Western world. 
Within recent months the Soviet Union 
has announced its intention of under- 
taking bilateral technical assistance ac- 
tivities, particularly among those nations 
of Africa and Asia which have declared 
themselves to be politically neutral, and 
promise upon promise of such assistance 
has been given by visiting Soviet officials. 


It is reported that last year Russia 
graduated 27,000 physicians from their 
medical schools and 20,000 the previous 


year. At the present time, we are 
graduating slightly more that 7,000 
physicians per year in the United States. 
It is granted that the level of education 
of those physicians is far below that of 
our physicians, but even so, the health 
services they are providing to the country 
are so superior to those ever before 
available to the people, it is considered 
a miracle. 

It has also been reported that at the 
present time there are more doctors than 
can be readily absorbed in the health 
services of Russia and the physicians are 
being used for the kind of job that we 
would ordinarily assign to nurses and 
technicians. If the production continues 
and the excess increases, it is rather 
obvious what the physicians will do. 
They will carry the skills they have 
learned along with the concepts of com- 
munism to the backward parts of the 
world. We must meet this challenge and 
we can, for our physicians are better 
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trained. By using total professional per- 


sonnel, therapists, sanitary engineers, 
public health administrators and edu- 


cators, we can do a better job. 
Fortunately, there is a growing re- 

the United States 

that through medicine and particularly 


cognition here in 
through rehabilitation of the physically 
handicapped we have a remarkably ef- 
fective tool which can penetrate any Iron 
In his State of the 
Union Message last January, President 


or Barrboo Curtain. 
Eisenhower “Science for 
Peace” plan to “attain a good life for 
all.” As the first step in such a program, 
the President invited the Soviet Union 
to join the current five-year program for 


proposed a 


the global eradication of malaria. The 
President then stated our willingness to 
pool our efforts with the Russians in 
other campaigns 
heart disease. “If people can get together 
on such projects,” he asked, “is it not 
possible that we could then go on to a 
full-scale cooperative program of science 
for peace?” 


against cancer and 


A very modest start toward the general 
objectives of the plan is already under 
way with the $300,000 grant made by 
the United States to the World Health 
Organization for a preliminary study to 
lay the groundwork for medical research 
on an international basis. This grant 
was announced by Dr. Milton Eisen- 
hower, president of Johns Hopkins Uni- 
versity, as the personal representative of 
his brother, the President, at the annual 
World Health Organization assembly in 
Minneapolis in June, 1958. 


An imaginative and bold proposal to 
implement President Eisenhower's sug- 
gestion has now recently been introduced 
in the Senate by the dean of American 
health legislators, Senator Lister Hill, 
Alabama. Senator Hill has called for the 
creation of a National Institute of Inter- 
national Medical Research the 
National Institutes of Health, with an 
annual appropriation of $50,000,000 to 
encourage and support research and the 
exchange of information on research, the 
training of research personnel and the im- 
provement of research facilities through- 
out the world. 


within 
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This program would not replace any 
of our current programs of multilateral 
international health activities through the 
World Health Organization or UNICEF 
or any of our bilateral activities conducted 
through the International Cooperation 
Instead, it would pro- 
vide a mechanism and funds for uniting 
the sciences of the world on a greatly 
expanded global attack on disease and 
disability. 


Administration. 


Significantly for those of us particu- 
larly concerned with physical medicine 
and rehabilitation, the proposal includes 
rehabilitation as one of the major scien- 
tific and clinical in which such 
research would be conducted. 


fields 


It can be expected that Senator Hill’s 
dramatic and far-reaching proposals will 
have great support. The people of 
the United States have demonstrated, 
through their willingness to contribute 
both tax and voluntary funds, their firm 
belief in the value of medical research. 
Most, I am confident, will also agree 
that while we and the rest of the world 
are spending billions of dollars for re- 
search for instruments of death and de- 
struction in our struggle for survival, we 
should spend a few millions positively on 
promoting health, happiness and human 
understanding in our struggle for peace. 


A British philosopher, 400 years ago, 
said this all so simply, in one sentence: 
“If every man would mend a man, then 
would all the world be mended.” 


An unknown Confederate soldier has 
said it in another way, through a prayer 
which has become the creed of the 
Institute of Physical Medicine and Re- 
habilitation. Several years ago, I received 
this prayer as a Christmas message from 
a distinguished American. I was deeply 
impressed by it and showed it to some 
of my colleagues and some of the patients 
at the Institute. One patient, after read- 
ing it, turned to another patient and said, 
“He is talking about us! He is talking 
about us.” The friend read the prayer 
and said, “yes, he is, indeed.” 

The father of one of our patients who 
read the prayer asked that he might have 
it cast in bronze on a tablet to be placed 
in the lobby of the Institute of Physical 
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Medicine and Rehabilitation. It stands I was given poverty, that I might be 
there today. Our patients have titled it, wise... 

“A Creed for Those Who Have Suffered.” I asked for power, that I might have 
In closing, I would like to share it with the praise of men 

you. I was given weakness, that I might feel 
the need of God... 

asked for all things, that I might 
enjoy life 

was given life, that I might enjoy all 


“I asked God for strength, that I might 
achieve 

I was made weak, that I might humbly 
learn to obey... 


things... 

I asked for health, that I might do sot nothing that I asked for — but 
greater things everything I had hoped for 

I was given infirmity, that I might do Almost despite myself, my unspoken 
better things... prayers were answered. 


I asked for riches, that I might be I am among all men, most richly 


happy blessed.” 


SUCCESS IS THE KEYNOTE 

of our Minneapolis — 1959 meeting! An interesting scientific exhibit will 
contribute much to our success. In addition to the tremendous value of 
these exhibits, YOU have the opportunity to be considered for one of the 
coveted awards. Requests for applications for scientific exhibit space in 
connection with the 37th annual session scheduled for August 30-September 
4, 1959, Hotel Leamington, Minneapolis, are now being received. Address 
all communications to the American Congress of Physical Medicine and 


Rehabilitation, 30 N. Michigan Ave., Chicago 2, Illinois. 
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Studies on the Disturbance of Longitudinal 
Bone Growth: Il. Effect of the Sympathetic 
Nervous System on Longitudinal Bone Growth 
After Acute Anterior Poliomyelitis 


Frederic J. Kottke, M.D. 
Glenn Gullickson, Jr., M.D. 


and 


Mildred E. Olson, B.S. 
Minneapolis 


@ Studies of the rate of growth of the long bones of 
the lower extremities have been conducted on 32 patients 
who had paralytic poliomyelitis involving one lower 
extremity primarily. Muscular strength, soft tissue mass, 
range of motion of the joints, posture, gait, and use of 
braces, crutches or canes were recorded. X-ray measure- 
ments of the bones of the lower extremities were made 
at intervals over a six-year period of time. The rate of 
growth of the involved lower extremity was compared 
with the rate of growth in the uninvolved extremity. 
Comparisons of the relative rates of growth were made 
during intervals when patients were receiving no medi- 
cation and during the intervals when sympatholytic drugs 
were taken regularly. The influence of activity, limita- 
tion of motion and the use of braces are considered in 
evaluating the relative rates of bone growth. A rela- 
tionship was found between sympathetic activity and 
the rate of longitudinal growth of bone which appears 
to have its influence through the control of the circula- 
tion to the extremity. 


One of the sequelae of acute anterior 
poliomyelitis may be a disparity in the 
rate of growth of the bones of the lower 
extremities. This disparity in growth is 
usually one extremity 
shows severe paralysis and the other is 
nearly normal. However, exceptions 
occur frequently enough so that it does 
not appear that muscular paralysis is the 


greatest when 


direct or only cause of inhibition of epi- 
physeal growth. 
it was reported that following unilateral 


In a previous paper! 


involvement of the lower extremities 
by poliomyelitis, disparity of epiphyseal 
growth showed a correlation with soft 
tissue atrophy and with an estimate of 
muscular strength of the extremity. How- 
ever, this correlation was not high enough 


to indicate a causal relationship. 


Factors Influencing 
Bone Metabolism and Growth 


Factors other than muscular strength 
may influence bone metabolism and bone 
growth. The stress of weight bearing as 
well as the stress of muscular tension in- 
fluence the metabolism and structure of 
bone. The activity associated with walk- 
ing may stimulate bone growth directly 
or through the effect on circulation to 
the bone. Walking, which is the major 


activity of the lower extremities, is not 
directly related to maximal muscular 
strength. If the hip and knee can 
achieve the normal range of extension, 
these joints receive major support during 
walking by balance and the force of 
gravity so that only a small proportion of 
the muscular strength of the hip and 
thigh is required for stability and motion. 
A patient with very severely paretic mus- 
cles can learn to ambulate adequately 
under these circumstances. The triceps 
surae supports the weight of the body 
on the heads of the metatarsals with each 
step in a normal pattern of walking. 
However, if the triceps surae is weak or 
paralyzed, walking is still possible with- 
out lifting the heel from the ground until 
the end of the stance phase of gait. 

Any factor influencing circulation to 
the lower extremity may influence longi- 
tudinal bone growth. Haas? demonstrated 
that impairment of the blood supply 
to the epiphysis retarded longitudinal 
growth. Arteriovenous fistulae, either 
naturally or artificially produced, may in- 
crease the rate of longitudinal bone 
growth.** Muscular activity by the pro- 
duction of metabolites and by the release 
of heat causes vasodilatation and in- 
creases circulation through the extremity. 

Read at the Thirty-sixth Annual Session of 
the American Congress of Physical Medicine and 
Rehabilitation, Philadelphia, August 27, 1958. 

Professor and Head, Department of Physical 
Medicine and Rehabilitation, University of Minnesota 
Medical School. 

Department of Physical Medicine and Rehabili- 
tation, University of Minnesota Medical School; 
Assistant Director of Rehabilitation Center. 

Department of Physical Medicine and Rehabili- 
tation, University of Minnesota Medical School. 

This study was initiated in 1949 under a grant 
from The National Foundation (formerly, National 
Foundation for Infantile Paralysis, Inc.) and has 
been supported in part by research grant B-133 
from the National Institute of Neurological Diseases 
and Blindness of the National Institutes of Health. 

The dihydrogenated ergot alkaloids were sup- 
plied through the courtesy of Sandoz Pharmaceuti- 
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cals, Hanover, N. Rudolph Bircher, M.D., 
Medical Director. 
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LONGITUDINAL BONE GROWTH: 


The mechanical pressure on the blood 
vessels of motion of a joint as well as the 
pressure of the muscle fibers as they 
contract will aid the capillary and venous 
blood flow. Stimuli to the sympathetic 
nervous system cause vasoconstriction 
which probably is greatest in the cutane- 
ous circulation and least in the muscular 
circulation. Exposure to cold is one of 
the stimuli which produce a prolonged 
vasoconstriction after poliomyelitis that 
may seriously impair circulation to the 
lower extremity. In the absence of the 
cold stimulus, the circulation of patients 
who have had poliomyelitis is equal to 
that of normal extremities. Abramson 
concluded that the cutaneous vessels of 
an extremity involved by poliomyelitis 
are abnormally reactive to cold. Similar 
findings have been reported by other 
71° who reported improvement of 
circulation when sympathetic activity was 
blocked. In a previous study"! it was found 
that in a small proportion of patients 
who had had acute anterior poliomyelitis 
there was evidence of an_ increased 
sensitivity of the sympathetic nervous 
system to a cool or cold environment, 
with the symptoms of painful cold feet, 
cyanosis of the feet, legs, and sometimes 
thighs; increased perspiration, and slow 
vasodilatation during exposure to a warm 
environment. In most of these patients 
there was moderate to severe muscular 
paralysis. However, the symptoms of 
circulatory insufficiency did not correlate 
directly with the muscular weakness of 
the various patients, and in some patients 
the stronger or apparently normal leg 
(in terms of muscular strength) would 
show a greater disturbance of circulation 
than the more paretic leg. It was demon- 
strated that, in a controlled cool environ- 
ment, vasodilatation did not occur in 
these patients when exposed to reflex 
heating by the application of electric hot 
pads to the torso as would happen in a 
normal patient. Sympatholytic drugs, 
however, would cause vasodilatation in 
these patients in response to reflex heat- 
ing in a manner similar to that of normal 
individuals. 


workers 


It has been observed repeatedly in chil- 
dren with disparity in growth of leg 
length following poliomyelitis that the 


Il — KOTTKE, et al 771 


skin of the shorter leg frequently is 
considerably colder than that of the 
longer extremity.7;* In a like manner, 
the observation of impairment of bone 
growth following poliomyelitis has usually 
been made from the northern part of 
North America or Europe and has been 
a less significant finding in warmer 
climates. 

This study was undertaken to observe 
the longitudinal bone growth in children 
who had one lower extremity severely 
paralyzed by poliomyelitis and the other 
extremity only moderately paretic or ap- 
parently normal. The study was planned 
to be continued over the entire period of 
growth. Observations were to be made of 
factors influencing inhibition of growth. 
This report deals primarily with the 
effect of blockade of sympathetic activity 
on longitudinal bone growth. 


Report of a Study: Methods 


Cases Selected. Seventeen patients 
who have had paralysis of one lower 
extremity due to acute anterior polio- 
myelitis have been followed for periods 
of 13 to 91 months with repeated ortho- 
roentgenograms for evaluation of longi- 
tudinal bone growth. Seven of these 
patients were girls; ten were boys. These 
patients varied in age at the time of 
onset of poliomyelitis from 3 months to 
93 months with 13 of the patients under 
30 months of age. Serial study of longi- 
tudinal bone growth was begun 11 
months to 61 months after the onset of 
acute poliomyelitis. The patients selected 
for this study had severe involvement of 
one lower extremity and milder or no 
involvement of the other lower extremity. 
All patients had had treatment during 
the acute stage of poliomyelitis with hot 
packs, early mobilization, and muscle 
re-education. No patient wore long leg 
braces. Several of these patients wore 
some type of short leg brace because of 
a foot drop. All patients were ambula- 
tory although several used Canadian 
crutches for walking. When the disparity 
of leg length was greater than 1.5 cm. a 
lift was added to the heel to bring the 
difference within that range. All patients 
were seen periodically for physical ex- 
amination and x-ray recording of bone 


’ 
& 
; 
e 


ARCHIVES of PHYSICAL MEDICINE & REHABILITATION 


growth. These patients were on normal 
unrestricted 
school. 


activity at home and in 
There was no control of the diet 
nor the activity of the child other than 
the prescription of stretching exercises to 


maintain mobility when necessary and to 


have the child attempt to participate 


normally in the family. Variations of 
health such as upper respiratory infec- 
tions common in children of this age are 
not corrected for in this study. 

Roentgeno- 


and 


Orthoroentgenography. 
grams taken of the 
involved lower 
method of orthoroentgenography similar 
to that described by Green, Wyatt, and 


were normal 


extremities using a 


Anderson.'? Anterior-posterior roentgeno- 
grams of the lower extremities were taken 
on 36 by 14-inch film with the central 
rays of the tube directed perpendicularly 
to the cassette and centered successively 
over the head of the femur, the patella, 
and the talus at a tube-target distance of 
40 inches. A narrow cone on the x-ray 
tube restricted the spread of x-rays so 
that there was only a slight overlap of 
adjacent shadows. A lead shot centered 
in the cone in the path of the central 
rays marked the impingement of the 
central rays on each x-ray plate to assure 
that parallax did not produce distortion. 
Each lower extremity was x-rayed in- 
dividually to minimize lateral distortion 
while a lead plate shielded the opposite 
half of the film. With this technic 
longitudinal or lateral distortion is mini- 
mal, no greater than 5 per cent of the 
distance from the marked central rays to 
the point used for measurement. When 
the central focus and a bony landmark 
lie close together this error due to dis- 
tortion is negligible. It was possible on 
successive x-rays to reproduce measure- 
ments within + 1 mm. by this method. 
Bone and extremity lengths were read to 
the nearest millimeter directly from the 
x-ray film using a wooden meter stick or 
A transparent plastic millimeter rule for 
ihe measurement. 

Selection of Landmarks. The selection 
of bony points to be used for measuring 
bone length was arbitrary. Throughout 
the period of growth the typical land- 
marks of the femur and tibia may 
change with ossification without a direct 
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relationship to the weight-bearing length 
of the bone. It is desirable to measure 
from specific points which can be selected 
precisely in all x-rays. A number of 
points might be used satisfactorily in 
comparing the right against the left leg 
at any time in growth but over a period 
of years these points vary in relation to 
the weight-bearing length of the lower 
extremity so as not to provide a true 
picture of epiphyseal growth. It 
found that the greater trochanter 
1, C) and the medial malleolus (H 
unreliable points since they change in size 
with growth in addition to epiphyseal 
growth. The superior rim or limbus of 
the acetabulum (A) provides an easily 
determined point but changes with the 
angle of extension of the hip. The epi- 
physeal line of the greater trochanter (D) 


was 
( fig. 
were 


FOR ROENTGENOGRAPHIC MEASUREMENT 
THE GROWTH OF THE FEMUR AND TIBIA AND 
OF TOTAL LEG LENGTH 


AGE $9 MO AGE 119 MO 


Fig. 1 — Points of reference in the lower extremities 
for measuring extremity or segmental length. De- 
velopment of bony landmarks independently from 
epiphyseal longitudinal growth may mask the actual 
disparity of functional extremity length. A, superior 
rim or limbus of acetabulum; B, superior surface of 
head of femur; C, superior tip of greater trochanter; 
D, epiphyseal line of trochanter; E, line through the 
tibial intercondylar eminence perpendicular to the 
long axis of the femur; F, line through the tibial 
intercondylar eminence perpendicular to the long 
axis of the tibia; G, ankle joint; H, tip of the media! 
malleolus. The dot at the hip, knee, and ankle 
indicates the point on which the x-ray tube was 
centered for each orthoroentgenogram. 


may be difficult to determine and does 
not appear to be entirely reliable. The 
use of the medial femoral condyle to 
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indicate the level of the knee produces 
discrepancies because of its medial posi- 
tion and because of variations of the 
valgus angle at the knee. In a paretic 
extremity there is less varus angulation 
of the neck of the femur than in a normal 
extremity so that measurement of femoral 
length to the head of the femur masks 
some of the shortening below the neck. 
In younger children, incomplete calcifica- 
tion of the proximal epiphysis of the 
tibia makes it impossible to measure 
tibial length from a flat tibial joint 
surface. After consideration of these 
factors three measurements were selected 
to represent the total and segmental 
lengths of the lower extremities: 

1. The total length of the lower ex- 
tremity was measured in a direct line 
from the superior aspect of the head of 
the femur (B) to the center of the 
surface of the ankle joint (G 

2. The length of the femur was 
measured in the line of the long axis of 
that bone from the perpendicular pro- 
jection from the superior surface of the 
head of the femur (B) to the perpen- 
dicular projection from the tibial inter- 
condylar eminence (EF). 


Table 1: Estimate of the Pro; 


3. The length of the tibia was meas- 
ured in the line of the longitudinal axis 
of the tibia from a perpendicular from 
the tibial intercondylar eminence (F) to 
the transverse line of the ankle joint (G 

Because of the angle of valgus at the 
knee, the combined lengths of the femur 
and tibia may vary from the measure- 
ment of total lower extremity length. 
From these x-rays, growth was calculated 
as growth per 30-day month or as 
growth of the involved side as a per- 
centage of the growth of the “normal” 
side. 

Grading of Muscular Strength. The 
muscular involvement of the lower ex- 
tremities of these children was calculated 
using as a basis the study made by 
Beasley'* of the muscular strength of 
children 10-12 years of age and the pro- 
portionate value of the manual muscle 
test grade of “fair.” Table 1 shows the 
relative rating of muscular strength of 
each muscle group considered significant 
in this calculation, the proportionate 
value given to each grade in the standard 
manual muscle test, and the motor value 
for each muscle for each manual test 
grade. The proportionate value for the 


ionate Strength of a Muscle 


portiona 
from the Grade of a Manual Muscle Test 


Muscle 


Proportionate Value Motor Value of 
__Manual Test Grade Test Grade 


5 2 3 4 5 


Thigh 
Gluteus maximus 
Long hip extensors 
lliopsoas 
Tensor fasciae latae 
Gluteus medius 
Adductors 
Quadriceps 
Inner hamstring 


Outer hamstring 


Leg 
Triceps surae 
Anterior tibial 


Posterior tibial 


Calculated from data of Beasley. 
*Calculated from other sources. 


tT.F.R. = Tangent Force Reaction force measured by strain gauge; T.F.R. x lever arm ratio 


= strength of normal muscle. 
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Table 2: Effect of Hydergine® on Relative Growth of the Paralyzed Lower Extremity 


Growth as Per Cent of Normal 


Control 


Measurement Per Cent 


Total extremity length 
Femoral length 


Tibial length 


Standard error of the mean. 


manual test grade 3 of “fair” is based on 
the findings of Beasley. The other grades 
are arbitrarily assigned so that grade 2 is 
approximately 50 per cent of grade 3 
and grade | is approximately 50 per cent 
of grade 2. Grade 4 was assigned a value 
approximately midway between grades 3 
and 5. Residual lower extremity strength 
was calculated from the manual muscle 
test on the basis of this table. 
Sympatholytic Drugs. The sympatho- 
lytic used in this study 
dihydrogetiated derivatives of the ergot 
alkaloids, D.H.O. 180 (dihydroergocor- 
nine) or Hydergine® (an equal mixture of 
dihydroergocornine, dihydroergocristine, 


drugs were 


and dihydroergokryptine ). Side reactions 
were minimal or absent in the dosage 
used. 
creased enough, the side reactions con- 
sist of loss of appetite, headache, nasal 
congestion, epigastric pain, and, in rare 
patients, hypotension. The 
was administered three or four times 
daily as an oral or buccal tablet. The 
patients complained that the buccal tablet 
caused a bitter aftertaste. The level of 
medication may have been than 
optimal in some cases because of limits 
in quantity of medication available and 
limits in amount of medication in each 
tablet. The dosage varied from 0.5 mg. 
three times a day to 2 mg. four times a 
day. Although D.H.O. and Hydergine® 
were administered in the same dosage, it 
is our impression from other studies that 
D.H.O. is a more effective blocking agent 
than the same quantity of Hydergine®. 


If the level of medication is in- 


medication 


less 


Results 


Fourteen of the seventeen patients re- 
ported here had severe paralysis of one 
lower extremity and normal or nearly 
normal strength in the other, had short- 
ening of the involved extremity prior to 


Treated 
Per Cent S.E. 


100.1 2.4 
95.2 3.7 


103.8 5.1 < .0001 


the beginning of treatment, and had one 
or more periods between orthoroentgeno- 
grams when they were continuously on 
the prescribed medication. These patients 
therefore could act as their own controls 
in that growth of the “involved” lower 
extremity was compared to the growth 
of the “normal” lower extremity during 
periods without medication and during 
periods on medication. Three additional 
patients came in for x-ray and physical 
evaluation but would not take their 
medication at home. Interest or under- 
standing on the part of the parents was 
insufficient to insure that the medication 
was taken. These patients have been in- 
cluded in the control series. 


Table 2 summarizes the relative growth 
for these seventeen patients of the total 
extremity length, the femoral 
component, and the tibial component 
without and with treatment with the 
sympatholytic medication. The average 
observation period of continuous medica- 
tion was 19 months. In only one case 
(5 months) was the time of observation 
during medication less than 12 months. 
In only two cases (9 and 11 months) was 
the observation period less than 12 
months duration during the control 
period and the average time for the 
control observations was 32 months. The 
average age of the children at the be- 
ginning of the medication period was 84 
months. The average age at the begin- 
ning of the control period without medi- 
cation was 62 months. Because a period 
of observation was obtained prior to 
treatment, the average age of those in 
the control series is less than the average 
age of those in the treated series. In a 
number of cases, it was possible to obtain 
controls before and after periods of 
treatment. In some cases the child 
had reached the age where epiphyseal 


lower 
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closure was beginning prior to the time 
that a second control period could be 
completed. 

The relative growth of the involved 
lower extremity expressed as per cent of 
growth of the normal extremity is shown 
in table 2 during the period without 
medication and during the period that 
the patient was taking the medication. 
It was found that although in the control 
period the growth of the total length of 
the involved extremity measured from 
the femoral head to the ankle joint was 
82.9 per cent of the growth of the normal 
extremity, during the period of treatment 
the growth was identical to that of the 
normal extremity (100.1 per cent). The 
probability that this difference is random 
error due to chance is less than .0001. 

The femur of the involved leg grew 
91.9 per cent as rapidly as the femur of 
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the normal leg during the period without 
treatment and 95.2 per cent as rapidly 
during the period of treatment. This 
difference is not significant (P < 0.5). 
However, the greater valgus of the 
femoral neck on the paretic side confuses 
the measurement of epiphyseal growth in 
the femur. The growth of the tibia of 
the involved leg was 79.5 per cent of the 
normal during the period without treat- 
ment and 103.8 per cent during the 
period of treatment. This difference is 
significant (P < .0001). 

The mean rates of growth per month 
of the involved and normal legs during 
treatment and during the period without 
treatment are presented in table 3. Be- 
cause of the variability of growth from 
patient to patient, the disparity of growth 
between the paretic and the normal leg 
is not as clearly demonstrated as when 


Table 3: Rate of Longitudinal Growth of Paralyzed and Normal Extremities after Poliomyelitis 
without and with Treatment with a Sympatholytic Drug 


Growth per Month (Millimeters) 


Control 


Treated 


__Paretic 


Normal Normal 


__Measarement 8.E. 


‘Paretic 
S.E. 


Mm. SE. Mm. S.E._ 


Total extremity length 0.15 


Femoral length 0.07 


Tibial length 0.08 


0.10 2.83 0.26 2.76 0.14 


0.06 1.38 0.15 1. 0.11 


0.08 1.41 0.10 1. 0.08 


of M 1 
Se 


Strength and Relative Rate of Growth 
Id ied 


Children Studi 


of Lower 


Muscular Strength 
Per Cent 


Normal 


Thigh 


___ Paretie 


_Patient Thigh Leg 


__ les 


Bone Growth of Paretic Leg 
Per Cent Normal 


Total Length Tibial Length 


Untreated Treated Untreated Treated 


100 
100 
100 


RP 9 


101.6 116.7 


: 
‘ 
— 
3.05 
1.58 
1.37 
Ex 
3 
— 
BR idee 24 100 84.3 89.4 86.5 75.9 ; 
57 100 100 77.7 107.8 74.6 114.6 
0 53 100 71.0 76.5 66.9 75.2 
2 100 100 94.2 90.8 
5 100 100 76.3 104.2 68.6 116.7 
17 72 35 90.7 95.1 79.2 141.2 
100 100 82.5 98.7 73.1 105.6 4 
19 100 100 92.7 98.3 92.8 94.2 
83 100 100 95.6 99.0 102.9 93.5 
81 100 100 94.6 103.8 83.3 116.8 
+48 35 100 100 98.6 105.7 103.7 86.9 
SS 2a 33 100 100 90.2 103.8 90.0 128.8 
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the normal leg of each patient is used as 
the control for the paretic leg. It may be 
seen that during the period of treatment 
the mean increase in length of the total 
lower extremity and the mean increase 
in length of the tibia of the paretic leg 
exceeded that of the normal leg. On the 
other hand, during the periods without 
treatment, growth of the normal leg ex- 
ceeded growth of the paretic leg in all 
segments. If comparison is made between 
the growth of the paretic leg during 
periods of treatment and during intervals 
treatment it is found that the 
increase in length and the 
increase in length of the tibia 
greater during treatment than during the 
period without treatment. The _ prob- 
ability that the increased growth of the 
tibia is a random error due to chance is 
.023. It was observed that the mean 
increase of total lower extremity length, 
of femoral length, and of tibial length 


without 
total leg 


were 


for the normal extremity was less during 
the period of treatment than during the 
period without treatment. 
ability that this is a random error is 0.24. 

In table 4 the muscular strength and 


The _prob- 


the relative rates of growth of the seven- 
teen children are tabulated in order of 
increasing strength in the paretic ex- 
tremity. It is apparent that during the 
period without treatment there is a cer- 
relation, which is not high, 
muscular strength and the rate of longi- 
tudinal bone growth. During the period 
of treatment with Hydergine® there is 
no apparent correlation between strength 
and longitudinal bone growth. 


between 


Discussion 


It has been reported by a number of 
investigators that during’* 
ing*"' acute anterior polion 
is increased activity of the sympathetic 


or follow- 
there 


nervous system. Increased vasomotor tone 
at cool or cold temperatures, decreased 
circulation, cold cyanotic feet and legs, 
and cold hands and feet are the 
symptoms reported. Impairment of epi- 
physeal bone growth in a paretic ex- 


wet 


tremity is also found. 
has been reported to relieve the im- 
paired circulation.*'° In approximately 
one half of the which a 


Sympathectomy 


cases in 
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paralyzed lower extremity was sympa- 
thectomized the discrepancy in length 
between it and the normal contralateral 
extremity was reduced or remained the 
‘© In additional cases the rate 
of increase of the discrepancy was less 
than prior to sympathectomy. 


same." 


Trott and co-workers,'* in an investi- 
gation of the circulatory changes occur- 


ring after poliomyelitis, studied 153 


children who had one paralyzed and one 
normal lower extremity. They reported 
that in the average case the coldness of 
the foot and leg did not develop until 


approximately six mor.ths after the onset 
of the poliomyelitis (winter) and the 
severely cold leg did not develop until 
13 to 18 months after onset (the second 
winter after onset and the first winter 
out of the hospital). The degree of 
coldness was reported to be related to the 
amount of paralysis. In their studies of 
skin temperatures, which may have been 
carried out in a relatively warm room, 
the temperature of the great toe was 
not abnormally cold although the skin of 
the dorsum of the foot and the leg of 
the paretic extremity was colder than 
They concluded that “all 
that the observed 
coldness and circulatory changes are 
not a primary effect of the disease upon 
the sympathetic nervous system,” but 


the normal. 


evidence suggests 


that the major feature is vasoconstric- 
tion due to a reflex phenomenon for 
which the afferent stimulus has not been 
demonstrated. 

It has been postulated that the post- 
poliomyelitic response causing coldness, 
cyanosis, perspiration, and impairment of 
bone growth is an exaggerated reflex 
the sympathetic nervous 
system to the cold stimulus. During 
poliomyelitis, internuncial neurons ad- 
jacent to the sympathetic neurons in the 
intermediolateral columns are destroyed. 
This interrupts the inhibitory control 
from higher centers normally exerted on 
the sympathetic neurons. As a result the 
sympathetic system develops hyperactive 
responses to afferent stimuli such as cold. 
When the patient is exposed to a cool 
or cold environment, vasoconstriction 
occurs more quickly than normally, and 
the blood vessels relax more slowly in 


response of 
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response to heat. This hyperreaction to 
a cool environment after poliomyelitis 
can be demonstrated clearly in the skin 
of the toes, feet, and legs (fig. 2) even 
at moderate temperatures. As a con- 
sequence impairment of circulation to 
the epiphyses may be expected much of 
the time. If this sympathetic reflex can 
be interrupted, the disparity in rate of 
epiphyseal growth may be prevented. 

In this study pharmacological rather 
than surgical blockade of the sympathetic 
nervous system was attempted. Medical 


POSTPOLIOMYELIT/S SYMPATHETIC DYSTROPHY 
LACH OF RESPONSE TO REFLEX HEATING 


TEMPERATURE 


? 


TwE MONUTES 
Fig. 2— Typical sympathetic dystrophic response in 
c patient who has cold cyanotic feet and legs four 
years after poliomyelitis. In a warm room, 32C, 
vasodilatation occurred very slowly in the feet and 
legs. When the room temperature was reduced to 
20-22 C, vasoconstriction occurred with a rapid fall 
of skin temperature. Because of evaporation, the 
toe temperature fell below ambient temperature. 
When heat was applied to the torso with electric 
heating pads on abdomen and back with a heat 
output of 76 Cal. per hour, vasodilatation occurred 
in the hands but not in the feet. 


POSTPOLIOMYELIT!S SYMPATHETIC DYSTROPHY 
RESPONSE TO REFLEX HEATING AFTER DH O 


TEMPERATURE 


20 
MINUTES 


Fig. 3 — Effect of sympathetic blockade on sympa- 
thetic dystrophy following poliomyelitis. Patient 
and experimental conditions are the same as de- 
scribed for figure 2. Just prior to the application of 
the electric heating pads 0.6 mg. of D.H.O. was 
injected into an antecubital vein. Within 40 minutes 
after reflex heating was begun, vasodilatation oc- 
curred in the feet and legs with a rapid rise of 
skin temperature. This is the type of response seen 
in @ normal individual. 
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therapy has several advantages. Medica- 
tion may be begun early on patients 
likely to have a disparity in epiphyseal 
growth without danger or permanent 
loss. A long-acting tablet is easy to take. 
The hazards of surgery are avoided. 
Aberrant sympathetic ganglia’* do not 
prevent the effect of treatment as may be 
the situation when lumbar sympathec- 
tomy is performed. 

On the other hand, medical therapy 
does have problems. Patients and parents 
often become negligent about a medica- 
tion which must be taken regularly for 
many years. Side reactions may prevent 
the full sympatholytic effect desired. 
Complete blockade of sympathetic ac- 
tivity would result in hypotension which 
would incapacitate the patient during 
the period of the blockade. Any drug to 
be used over a period of years must have 
mild sympatholytic activity to decrease 
the reflex vasoconstrictor response to the 
cool environment and have minimal or 
no side effects in the dosage used. Even 
if the drug did not prevent vasoconstric- 
tion on exposure to cold, it should pro- 
duce nermal vasodilatation in response 
to heat. 

The dihydrogenated ergot alkaloids 
showed these properties. There were no 
side effects in the dosage used. Vaso- 
dilatation occurred normally in a warm 
climate or in a reflex response to general 
heating (fig. 3). The drug could be 
taken orally and appeared to have a 
prolonged action. 

In the fourteen patients treated there 
was not only prevention of disparity of 
bone growth but actually a slight over- 
growth of the involved tibia (table 4). 
In six of these patients this overgrowth 
was greater than 14 per cent. There is 
no ready explanation for the overgrowth 
of the bones of the paralytic leg during 
the period of treatment. It is fortunate, 
however, that physiological adaptive 
processes make it possible for equilization 
of length to take place when the inhibi- 
tory factor is blocked. The greatest 
effect of sympathetic blockade was on 
the growth of the tibia where the major 
impairment occurs after poliomyelitis. 
In the group of children studied, the 
tibia on the paretic side grew only 80 
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per cent as fast as normal. During the 
period of treatment on the sympatho- 
lytic medication, the rate increased to 
104 per the side. It 
appears that if sympatholytic treatment 
is initiated immediately after the acute 


cent of normal 


stage of poliomyelitis, shortening of the 
tibia may be avoided. 

The effect of paralysis and of sym- 
pathetic blockade on longitudinal growth 
of the femur is more complex. In the 
paretic extremity the neck of the femur 
maintains the angle of early childhood 
rather than developing the more varus 
position of the adult. This angle may 
vary from 150 to 160 degrees in the 
young child and from 125 to 135 degrees 
in the adult. The angle of the neck of 
the femur, as well as the length of the 
shaft and the length of the neck, influ- 
ences the functional length of the femur. 
This angle is difficult to 
curately because there are no precise 


measure ac- 


points of reference which remain con- 
stant throughout childhood. Slight rota- 
tian of the will the 
apparent angle. A more vaigus angle 
helps to mask inadequate epiphyseal 
growth. Because of this, attempting to 
evaluate the growth of the femoral epi- 
physes was difficult. The femur of the 
paretic extremity increased in length 92 
per cent of the normal rate in the 
control period and 95 per cent of the 
normal rate during the period of treat- 
ment. This difference is not statistically 
significant. The difference of the angle 
of the neck of the femur on the two sides 
prevents the interpretation of these rela- 
tive rates of increase of length as relative 
epiphyseal growth. If during the time 
of observation the angle of the femoral 
neck became 
with maturation, the apparent epiphyseal 
growth would be than the true 
growth. It is only possible to state that 
the sympathetic blockade did not appear 
to be effective in restoring the normal 
rate of longitudinal growth of the femur 
of the paretic leg after poliomyelitis. 


feraur change 


more varus, as it does 


less 


This study does support the hypothesis 
that not only cutaneous vasoconstriction 
but also impairment of epiphyseal growth 
after poliomyelitis is caused by reflex 
hyperactivity of the sympathetic nervous 
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system. It appears that the most im- 
portant stimulus for this reflex hyper- 
activity is cold. In general, impairment 
of longitudinal growth is related to the 
severity of the muscular paralysis because 
the destruction of internuncial neurons 
which decreases inhibition of the sym- 
pathetic system usually is similar in 
degree to the destruction of neurons in 
the adjacent anterior horns. 
when sympathetic activity was blocked 
with Hydergine, which has no effect on 
motor neurons, motor function, or the 
activity of these children, the rate of 
longitudinal growth changed so 
that it was entirely independent of mus- 
cular strength. Discontinuance of the 
medication caused symptoms of sym- 
pathetic reflex hyperactivity to cold to 
reappear and with it the disparity in the 
rates of longitudinal bone growth in the 
two extremities. 


However, 


bone 


Summary 


The rate of longitudinal bone growth 
in the lower extremities was studied in 
seventeen children who had paresis of 
one leg and nearly normal strength i 
the other leg after acute anterior polio- 
myelitis. Over a period of one to seven 
years repeated orthoroentgenograms were 
taken and from them bone lengths were 
measured. The effect of the long-term 
administration of a sympatholytic drug, 
a dihydrogenated ergot alkaloid com- 
pound, on longitudinal bone growth was 
studied in 14 children. 

It was found that growth of the tibia 
of the paretic leg occurred only 79.5 per 
cent as rapidly as growth in the normal 
leg after poliomyelitis. Femoral length 
increased at 91.9 per cent of normal rate 
and total extremity length increased at 
82.9 per cent of normal. Treatment with 
the sympatholytic drug increased tibial 
growth in the paretic leg to 103.8 per 
cent of normal, femoral growth to 95.2 
per cent and total extremity length to 
100.1 per cent of normal. 

This study is further support for the 
hypothesis that following poliomyelitis 
there is reflex hyperactivity of the sym- 
pathetic nervous system in response to 
cold which results in vasoconstriction in 
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the extremity and inhibits epiphyseal 
bone growth. 
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The Pennsylvania Academy of Physical Medicine and Rehabilitation will meet 
at Harrisburg Hospital, Harrisburg, Pa., at 1:00 p.m., on January 17, 1959. 


Topics for discussion are Management of Low Back Problems; Management 
of the Paraplegic; Rehabilitation of the Lower Extremity Amputee; Management 
of Cervical Problems, and Physical Treatment of Shoulder Lesions. 


Address all communications relative to this meeting to J. Murl Johnston, M.D., 
Secretary-Treasurer, 694 Washington Road, Pittsburgh 28. 
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ABSTRACTS 


The following abstracted articles have been published in the 


JANUARY 


Implications of Measured Visuospatial 
Impairment in a Group of Left Hemiplegic 
Patients. V. B. Carroll. (pp. 11-14) 


@ An analysis of errors on the Minnesota Test for 
Differential Diagnosis of Aphasia with left hemiplegic 
patients is presented in contrast with known test 
patterns of right hemiplegi€ patients with aphasia. The 
specific findings with the nondominant hemisphere 
group reveal a significant homogenous deficit in visuo- 
spatial, temporal and numerical relationships as well as 
a similarity in behavior responses to the observed im- 
pairment. The therapy attempted is discussed and the 
patient response is related to known concepts of 
learning theory. The implications of the residual defi- 
cits are then related to the individual vocational needs 
of the patient. 


Comparative Study of the Effects of 
Tenotomy and of Denervation. C. H. Flint; 
K. G. Wakim, and F. H. Krusen. (pp. /5- 
19; 3 figures and 3 tables) 


@ In a large group of adult albino rats a comparative 
study at intervals up to 120 days was made of the 
work output, endurance, weight, and histologic struc- 
ture of the muscles of the tendo achillis and the tibialis 
anterior in the lower extremities after tenotomy of the 
tendo achillis, excision of the tibial nerve alone, or 
complete denervation by high excision of the sciatic 
and femoral nerves. Excision of the tendo achillis led 
to gradual reduction of work output and endurance 
of the gastrocnemius-soleus-plantaris muscle group up 
to 30 days, after which there was a progressive return 
toward normal function. Careful dissection of the 
muscles at the time of return to normal function re- 
vealed complete reattachment of the excised tendon to 
bony eminences in the area. Tibial denervation gave 
unsatisfactory results. The findings were inconsistent. 
Complete denervation by excision of both sciatic and 
femoral nerves high up in the thigh was associated 
with consistent progressive deterioration of function, 
resulting in marked reduction of work output and 
endurance of the muscles and a histologic picture of 
complete denervation with marked decrease of muscle 
weight. The work output was practically nil toward 
the end of the observation period (120 days) in the 
muscles whose nerve supply was abolished by high 
excision of the sciatic and femoral nerves. 


Occurrence of So-Called “Myotonic 
Discharges” in Electromyography. J. 
Goodgold, and K. C. Archibald. (pp. 20-22; 
3 figures and 1 table) 


@ The occurrence of chains of high frequency oscillating 
electrical potentials combined with a characteristic 
“dive bomber” audio output is most usually associated 
with the classical myotonias (myotonia congenita and 
myotonia dystrophica). It appears rather that such 
characteristic potentials are most likely a manifestation 
of increased muscle irritability and are also seen in a 
variety of conditions including progressive muscular 
dystrophy, progressive muscular atrophy, and in various 
peripheral neuropathies. This study presents an analysis 
of the cases studied in the electrodiagnostic laboratory 
at the Institute of Physical Medicine and Rehabilitation 
in New York City along with a review of the literature 
and a discussion of etiological background of 
tonic’ discharges. 


Stair Climbing as _ Exercise. 
Hirschberg. (pp. 23-27; 1 figure) 


@ in rehabilitation, stair climbing is generally con- 
sidered an activity of daily living which must be 
mastered. Stairs in the physical therapy department 
are used as “training stairs.” This paper emphasizes 
the use of stair climbing as an exercise for weak 
lower extremities. Its advantages over manual resist- 
ance, pulley or boot exercises for strengthening are 
numerous: simultaneous exercise of several muscle 
groups, facilitation because of primitive pattern, econo- 
my of self exercise and group exercise. For coordina- 
tion, stair climbing is simpler and more effective than 
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Frenkel exercises and “gait training” because step 
width and height offer a two dimensional guide to the 
foot. Finally, stairs are readily available in hospitals 
and in most homes. Indications for stair climbing, 
prerequisites and technics are discussed. 


Advantages of Intermediate Prosthesis 
in the Rehabilitation of the Lower Ex- 
tremity Amputee: Preliminary Report. 
H. J. Bugel; W. Zilmer, and J. Grigsby. 
(pp. 28-35; 2 figures and 5 tables) 


@ A physical medicine and rehabilitation program 
utilizing an intermediate prosthesis for amputees has 
been successful over the past years in reducing the time 
interval between amputation and ambulation, with sub- 
sequent improvement in patient morale and well-being. 


FEBRUARY 


Rehabilitated for Living. M. Hoberman, 
and B. H. Lipton. (pp. 75-81; 7 charts) 


@ A review is presented of the status of graduates of 
the Joseph Bulova School of Watchmaking. Graduates 
whose disability resulted from injury or disease to the 
spinal cord, and those who have had tuberculosis or 
cardiac disease are studied. These particular individuals 
were selected because of the severity of the disability 
and the difficulty usually encountered in vocational 
placement. 


Physical Medicine and Rehabilitation in 
a Chronic Disease Hospital. J. S. Tobis; 
M. Lowenthal, and I. Belmont. (pp. 82-86) 


@ One of the major health problems in America today is 
care of the chronically ill, especially the elderly patient. 
Physical medicine and rehabilitation offers a major con- 
tribution to the care of such patients in chronic disease 
hospitals, nursing homes and old age homes. This report 
deals with the multiplicity of services that have been 
developed by the physical medicine and rehabilitation 
department in a 2,000 bed municipal chronic disease 
teaching hospital. Subjects discussed include ward pa- 
tient care, sheltered workshop program, prosthetic clinic, 
occupational therapy program for a psychiatric service, 
hospital-wide activities of daily living program, educa- 
tion and research. Of particular interest is a statistical 
analysis of the services provided, the active sheltered 
workshop program, problems in the management of 
young adult patients in a chron - disease set-up, acci- 
dent control, and the children’s rehabilitation program. 
A discussion of the problems encountered may assist 
others in dealing with patients in similar or analogous 
medical settings. 


Physical Treatment Employed in the 
Rehabilitation of a Patient with Morquio’s 
Disease. R. T. McReynolds, and O. L. 
Huddleston. (pp. 87-91; 3 figures) 


@ A seven-year-old boy with Morquio’s disease was 
treated at an acute hospital for correction of progressive 
deformities of his trunk. Complete flaccid paralysis 
developed at T 11 following a spinal fusion. A partia! 
laminectomy resulted in partial return of sensory and 
motor function. Bilateral fractures of the femora oc- 
curred three months later when the father attempted to 
teach the child to walk. During the course of treat- 
ment of the fractures, trophic ulcers developed on the 
back, knees, and ankles. The bones eventually healed 
and the patient was sent to a rehabilitation center for 
appropriate physical treatment. The ulcers were healed 
by using a heat cradle and placing the patient in a 
sawdust bed. Severe contractures of the hips and 
knees were present, in addition to the paresis and 
paralysis of the muscles of the lower extremities. 
Physical treatment in the form of neuromuscular re- 
education, hydrotherapy, mobilization therapy, gait 
training, and self-care training over a period of eleven 
months enabled the patient to learn to walk with the 
aid of crutches and long-ieg braces. The vital capacity 
of the patient doubled by the use of breathing exer- 
cises and mobilization therapy. 
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Social Security for the Disabled. A. B. 
Price. (pp. 92-95) 


@ Determination of “disability’’ under the social security 
law provides for payments re normal retirement 
age, and it protects against loss of retirement and 
survivor benefits because of 


reduced earnings. An 
iy oy part of the disability program is the referral 
of the disabled for vocational rehabilitation services. 


MARCH 


Application of Rehabilitation Technics 
in Respiratory Insufficiency. L. Lewis. 
(pp. 139-144) 


@ Chronic respiratory disability is usually treated by 
technics applied according to the specific disease en- 
tity, not always in clear relation to the abnormal 
physiology which exists. There has been only limited 
application of the principles of rehabilitation in the 
management of respiratory disability. These principles 
would require the use of an integrated physical (res- 
piratory assistive), pharmacologic, immunologic, psycho- 
social and broad medical-surgical program determined 
by the changing needs of the individual patient. Ex- 
perience in total care of poliomyelitis patients with 
respiratory disability has led to a new approach to the 
management of other seemingly unrelated problems. 
Chronic respiratory insufficiency and acute crises due 
to pulmonary emphysema, fibrosis, atelectasis, kypho- 
scoliotic lung compression and many other conditions 
have been successfully managed by the use of any or 
all of the foliowing measures: tracheostomy to diminish 
respiratory dead space and improve freedom of air 
flow; bronchodilator drugs to diminish airway resist- 
ance; mechanical respirators of many types to assure 
adequate ventilation and to control respiratory acidosis; 
oxygen to maintain an adequate partial pressure of 
oxygen in arterial blood; antimicrobial drugs and vac- 
cines to eliminate infection; pneumoperitoneum to help 
restore diaphragm-lung relationships for effective breath- 
ing; resection of space occupying cysts or diseased lung 
tissue; physical and occupational therapy for general 
strengthening and for specific improvement of respira- 
tory muscle function, and support and 
social service, including vocational rehabilitation, paral- 
leling the medical program. 


An Analysis of Residual Disabilities 
(Paralysis and Crippling) Among 100,000 
Poliomyelitis Patients: With Special Ref- 
erence to the Rehabilitation of Postpolio- 
myelitis Patients. K. S. Landauer, and 
G. Stickle. (pp. 145-151, 2 figures and 8 
tables) 


@ An analysis of residual disabilities among polio- 
myelitis patients has value for many reasons. An 
important one is to help determine the size and com- 
position of the caseload of poliomyelitis patients who 
might benefit by further active rehabilitation procedures. 
The present analysis is based upon compilation and 
tabulation of data obtained from a series of patient- 
care reporting forms used by hospitals to notify chapters 
of The National Foundation for Infantile Paralysis, inc., 
of the admission, continued care and discharge of 
poliomyelitis patients. More than 1500 hospitals have 
submitted more than 1,000,000 forms since the incep- 
tion of a reporting system in 1952. Detailed case 
histories are available for slightly more than 100,000 
hospitalized poliomyelitis patients. The reporting forms 
call for information on the area and degree of paralysis, 
as well as functional capacity, as reported by the attend- 
ing physician, for each patient. It was therefore possible 
to make cross-classifications on disabilities, graded as 
none, slight, moderate or severe, in eight body areas; 
namely, left and right arms, left and right legs, inter- 
costal muscles, diaphragm, abdominal muscles and trunk 
extensors. On the basis of a scoring system which 
combines degrees of disahility for these specific areas 
of the body, it is possible to estimate percentages and 
numbers of paralytic patients with no, slight, moderate 
and severe residual disability. When these estimates 
are compared with reported functional capacity — 
ability to stand, walk, feed, toilet self, etc., — they 
match closely. 


Morale and Productivity in a Sheltered 
Workshop for the Severely Disabled. H. S. 
Rabinowitz. (pp. 152-157) 


@ This report considers workshop climate, work habits, 
and personal interactions in a research sheltered shop 
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for severely disabled, hospitalized patients before and 
after introduction of light subcontracting. Before sub- 
contracting was initiated, production emphasis wes 
given solely to handicraft projects. Introduction of 
subcontracts was accompanied by three changes in con- 
ditions of work. Possible connections between these 
changes and increases of morale and productivity are 
discussed. 


New Apparatus: A Portable Overhead 
Pulley Apparatus with Adjustable Pulley 
Positions. L. B. Newman. (pp. 158-159; 
I figure) 


@ A portable overhead pulley apparatus which is simple, 
stable, inexpensive and easily constructed with standard 
perts is described The equipment can also be quickly 
disassembled for shipping purposes. 


APRIL 


Paraffin Bath as Thermotherapy: An 
Evaluation. C. W. Stimson; G. B. Rose, 
and P. A. Nelson (pp. 219-227; 7 figures) 


@ The paraffin bath is an effective means of apotyine 
heat to the hands, wrists and elbows and to feet 
and ankles. It is a valuable adjunct in local treatment 
of involved parts for such conditions as rheumatoid 
arthritic, osteoarthritis, tenosynovitis, and reflex sym- 
pathetic dystrophy. Contraindications for its use are 
impaired arterial or venous circulation, dermatitis, open 
wounds or heat sensitivity. The effectiveness of paraf- 
fin bath, whirlpool bath, and contrast bath in heating 
of an extremity is compared. A disadvantage in the 
pest has been the difficulty in utilizing the paraffin 
bath for home treatment. A safe and practical way of 
arranging such therapy in the home is described. 


Use of Cinefluorography for Evaluation 
of Normal and Abnormal Motion in the 
Neck. F. J. Kottke, and R. G. Lester. 
(pp. 228-231; 2 figures) 


@ A fivoroscopic intensifier system is described which 
makes possible the use of cinematographic recording 
of cervical vertebrae during motion. This apparatus 
exposes the patient to less radiation than does an 
ordinary fluoroscopic examination. The positions and 
relationships of the vertebrae through the full range 
of motion are recorded on 16 mm. film at 16 frames 
per second. Studies of normal and abnormal relation- 
ships are demonstrated. 


Effects of Delayed Electric Stimulation 
on Experimentally Denervated Muscle. 
K. G. Wakim. (pp. 232-234; 1 figure) 


@ The effects of immediate and delayed electric stimu- 
lation were compared in an attempt to determine 
whether delayed electric treatment would help de- 
nerveted muscle in a manner commensurate with the 
help afforded by immediate electric stimulation. Adult 
albino rats were used —normal controls and seven 
groups denervated by excision of a long segment of 
the sciatic and femoral nerves of the left extremity at 
the base of the thigh. At the end of the treatment 
period of 30 days the tendo achillis of the left leg in 
each rat was separated from its insertion and con- 
nected to the work output machine for determination 
of the initial and total work output of the gastrocne- 
mius, soleus, and plantaris muscles. The findings 
clearly indicate that delayed electric stimulation did 
not improve the work output and endurance of de- 
nervated muscle. 


Rehabilitation of the “Permanently and 
Totally Disabled” Patient. M. Hoberman, 
and C, F. Springer. (pp. 235-240; 8 tables) 


@ Preliminary results of a pilot program to rehabilitate 
the “permanentiy and totally disabled’ welfare recipi- 
ent are reported. The areas of improvement included 
self-care activities, vocational potentialities, ambulation 
status, and living arrangements. While these results 
are most encouraging, especially since the gains have 
been maintained in practically all patients reviewed for 
at least six months following discharge from the hos- 
pital, they cannot be considered final. In many 
instances difficulties in the patient’s total adjustment 
encountered after discharge, such as in housing or 
employment, may nullify much of the benefit previously 
achieved. 
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A Method of Attempting to Prevent 
Increasing Paralytic Spinal Curvature in 
the Growing Child. R. A. Haag. (pp. 
241-244; 7 figures) 


@ By the application of a puller to a spinal brace some 
correction of paralytic spinal curvature in growing chil- 
dren has been obtained. Diligent care must govern the 
location at which the puller is attached to the brace. 
The location of the apex of the curve determines the 
position of the puller. X-ray determination of the cor- 
rection obtained and the progress of the curve is man- 
datory. This is a stop-gap method of treatment to pre- 
vent increasing deformity and is useful only in the 
young growing child. 


Is Elastic Bracing Contraindicated in 
Spastics? O. Machek. (pp. 245-246) 


®@ A discussion about elastic bracing and its influence 
on spasticity prompted a suggestion that perhaps elastic 
bracing did not cause an increase in spasticity. This 
initiated a study of 84 patients who were fitted with 
both Klenzak and 90° stop braces. The length of 
followup of these patients varies from two and a half 
years to six months. In four instances a 90° stop brace 
was changed to a Klenzak type of brace without in- 
crease in spasticity. The subjective and objective eval- 
vation suggests that there is no contraindication to 
elastic bracing in spastic conditions such as cerebral 
palsy, spasticity, and old spastic hemiplegia. This is 
true of both children and adults. The explanation of 
this phenomenon is simply the adaptation. 


Bacterial Resistance to Ultraviolet Ir- 
radiation. F. Becker, and E. V. Lipscomb. 
(pp. 247-248) 


@ Complete kills of accessible bacteria due to ultra- 
violet irradiation were obtained in successively ir- 
radiated survivors of colonies of M. pyogenes var. 
aureus well within therapeutic limits to which human 
tissue tolerance can be readily induced. With the light 
source and conditions employed, there was no photo- 
resistance nor were any mutations induced when 
increasing exposures of “far” ultraviolet irradiation up 
to the point of a complete kill were employ 
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Electromyographic Observations in 
Patients with Tetanus: With Special Ref- 
erence to the Effect of Drugs. M. A. 
Perlstein; M. Turner, and H. Elam. (pp. 
283-289; 3 figures) 


@ Seven patients with tetanus, four of them heroin 
addicts, were followed clinically and electromyo- 
graphically, both in the acute stage of the disease 
and during treatment with various drugs. EMG ac- 
tivity without medication was characterized by silence 
or by fasciculatory and repetitive activity in the in- 
between spasms an interferential curve 
during the spasms. Effects of Chicorpromazine, Pento- 
barbital, Meprobamate and MR 710 are described. 


Rehabilitation of the Elderly Double 
Above-Knee we M. Lowenthal; 
A. O. Posniak, and J. S. Tobis. (pp. 290- 
295; 6 tables) 


@ Though not commonly encountered, the elderly 
double above-knee amputee presents one of the most 
difficult problems in rehabilitation. Clinical experience 
with a smali group of these patients indicates that 
there are a number of significart factors related to 
incidence, age, distribution, complicating diseases, 
selection of patients for prostheses, the type of pros- 
thesis, stubbies or full length limbs, the rehabilitation 
goals and the feasibility of these patients functioning 
in the community. This presentation offers some solu- 
tions in relation to these problems and suggestions as 
to areas requiring further clarification and investigation. 


Usefulness of Electromyography in Dif- 
ficult Diagnostic Problems. B. J. Doyle. 
figures) 


and H. E. Fidrocki. (pp. 296-302; 5 


@ The electromyograph continues to be a valuable 
instrument in the armamentarium of a physical medicine 
department for the diagnosis and differential diagnosis 
of many neurological conditions. When used frequently, 
diligently, and intelligently, electromyography will, in 
addition to the many well-recognized findings, also 
uncover certain unusual and unexpected findings which 
require interpretation. This paper includes a number of 
case histories and describes the unusual findings in 
each. It also attempts to explain the electromyographic 
observations thereby increasing the usefulness of electro- 
myography to a greater field of indications. Included 
in the case reports are a case of familial periodic 
paralysis showing myotonic-like discharges in the re- 
covery stage and also a case of myotonia diagnosed on 
the basis of the characteristic electromyographic which 
preceded the clinical observations of mechanical and 
electrical myotonic reactions by some time. 


Preliminary Report on Neuromuscular 
Function Testing of the Upper Extremity 
in Adult Hemiplegic Patients. G. Reynolds; 
K. C. Archibald; S. Brunnstrom, and N. 
Thompson. (pp. 303-310; 6 figures) 


@ A measurement of return of motor function follow- 
ing hemiplegia is described. This test utilizes the 
basic synergies of motion of the upper extremity, ob- 
served in extensive upper motor neuron disease. The 
background for its use follows the development of 
progressive functione! activities out of the synergies 
described. Its advantage over standard muscle testing 
procedures has been discussed. !t would also be de- 
sirable to stimulate further exploration of better 
methods of evaluating these poorly understood re- 
sponses in both the upper and lower extremities in al! 
areas of upper motor neuron disease, so that thera- 
peutic technics utilizing such responses may likewise 
be more effectively evaluated. 


Use of Portable Standing Beds in the 
Care of Long-Term Disabled Patients. 
L. A. Leavitt. (pp. 311-314; 3 figures) 


@ Portable standing beds that are fabricated by the 
PM&R Service are utilized throughout this genera! 
medical and surgical hospital in the treatment of long- 
term disabled patients. This standing bed is quite 
similar to those commercially available but with ad- 
ditional modifications. This paper will outline in more 
detail our program in the utilization of this bed in its 
entire concept, various modifications and attachments. 


The Wheelchair Fender Drive. O. L. 
Huddleston, and J. W. Campbell. (pp. 3/4- 
315; 2 figures) 


@ The construction, arrangement, and usage of the 
wheelchair fender drive is described. This product was 
designed by the Physical Aids Development Society 
which is dedicated to the design and construction of 
apparatus and equipment to help physically handicapped 
patients. 


Use of Sand as an Ambulation Medium 
in Gait Retraining and Correction of 
Faulty Foot Posture. F. Becker, and 
W. P. Denny. (pp. 316-318; 1 figure) 


@ The use of a sand area as a treatment adjunct in 
gait retraining, correction of faulty foot posture and 
poor weight distribution, and in toning and strengthen- 
ing the smaller muscles ‘of the foot and ankle provides 
definite advantages for both the patient and the in- 
structor as compared to the use of hard surfaces in 
rendering such treatment. 
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Some Factors Influencing the Tempera- 
ture Distribution in Thighs Exposed to 
Ultrasound. J. F. Lehmann, and E. W. 
Johnson. (pp. 347-356; 10 figures and 6 
tables) 


@ Thigh specimens were exposed to a uniform ultra- 
sound field under well-controlled conditions. The 
temperature distribution was measured along the axis 
of the sound beam and the heating pattern studied with 
special reference to the occurrence of the selective rise 
of temperature in certain tissues. The factors deter- 
mining the temperature elevation in the specimen such 
as absorption and interface reflection of ultrasound, the 
specific heat and heat conductivity of tissues, were 
analyzed and their significance for the resulting tem- 
perature distribution discussed. Also the temperature 
gradient in the thigh as it occurs in man and its 
influence on the rise of temperature resulting from 
exposure to ultrasound was investigated. 


Effects of Breathing Exercises on Pul- 
monary Emphysema. J. B. Redford. (pp. 
357-365; 2 figures and 3 tables) 


@ According to studies done to date, breathing exer- 
cises seem to have little objective value in emphysema 
but their subjective value should not be dismissed 
lightly. No laboratory methods are yet devised for 
measuring all factors that may be improved by these 
exercises. The main stress should be on the importance 
of living within the physical bounds imposed by the 
disease and the use of these exercises in recovery from 
dyspnea when these bounds are exceeded. 


Ambulation Problems in Hemiplegia. 
E. J. Lorenze; A. J. DeRosa, and E. L. 
Keenan. (pp. 366-370) 


@ This is a report on 200 cases of hemiplegia resuiting 
from a variety of etiological factors including trauma, 
cerebral vascular accident including hemorrhage and 
thrombosis, cerebral embolus and others, which were 
admitted to the rehabilitation service of The Burke 
Foundation. A specific analysis of the physical, social, 
psychological and vocational status of Bao patients is 
included as well as the results of rehabilitation treat- 
ment. in particular, the paper analyzes those patients 
who failed to achieve independent ambulation; achieved 

TE independence in ambulation, or who re- 
quir @ prolonged period of treatment before a satis- 
factory degree of ambulation was achieved. Ordinary 
problems of a general medical nature, associated am- 
putation, fracture or arthritis and paralytic muscular 
factors are evaluated. However, primary stress is not 
placed upon these but rather on problems of cerebellar 
system involvement, ataxia, apraxia, perceptual prob- 
lems. The specific problems of muscular weakness and 
spasticity are outlined. 


Bilateral Effects of Unilateral Exercise: 
Experimental Study Based on 120 Subjects. 
R. D. Kruse, and D. K. Mathews. (pp. 
371-376; 3 figures and 3 tables) 


@ The purpose of this study was to test the bilateral 
effects of unilateral strength-building exercises on the 
elbow-flexor muscles. Sixty male college students were 
periodically subjected to ergometric exercises of the 
left elbow-flexor muscle group for four weeks. Fifteen 
subjects exercised twice weekly, fifteen three times 
weekly, fifteen four times weekly, and fifteen five 
times weekly. A control group of equivalent size was 
matched to each exercising group. The results of this 
study are: statistically significant increases in strength 
and endurance of the left (exercised) elbow-flexor 
muscles in the groups exercising three, four, and five 
times weekly; no statistically significant increases in 
strength and endurance of the left (exercised) elbow- 
flexor muscles in the group that exercised twice weekly; 
no statistically significant increase in strength and 
endurance of the right (unexercised) elbow-flexor muscles 
in any of the experimental groups, and ho statistically 
significant increases in strength and endurance of the 
flexor muscles of either elbow in any of the control 
groups. 
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Swimming by the Handicapped. N. K. 


Covalt. (pp. 377-380) 


@ The majority of handicapped persons can learn to 
swim; many can be taught to get in and out of a pool 
with little or no aid. Since swimming is one sport 
that utilizes all muscles, optimal physical conditioning 
can be obtained or maintained. this is a step beyond 
definitive underwater therapy — which it can also en- 
hance, but which is no longer needed by a rehabilitated 
individual. it furnishes recreation, socialization and 
competition. 


JULY 


Heidelberg Pneumatic Arm Prosthesis. 
E. F. Hoerner. (pp. 411-416; 4 figures) 


@ The Pneumatic Arm, devised in Germany, offers an 
additional asset to persons who have lost part of an 
upper extremity, as well as those who have a disability re- 
sulting in a flaccid upper extremity, such as quadriplegia 
from poliomyelitis or trauma. The principle of this ortho- 
pedic appliance is the use of carbon dioxide gas as the 
driving force or energy used in carrying out needed 
functional motions of the mechanical parts of the pros- 
thetic apparatus. This gas is enclosed in a small cylin- 
der which is contained within the prosthetic device. 
The person using such an apparatus controls the motion 
desired by releasing the gas outlet valve through pull- 
ing on a cable, using such movements as a shoulder 
shrug, shoulder flexion, intrascapular excursion, body 
trunk) bending, or other similar procedures. In this 
way, it has been possible to provide the disabled 
person with the following appliance motions: prehen- 
sion of the hand or terminal device, pronation and 
supination of the forearm (a motion that has not been 
possible to duplicate with any other prosthetic device), 
elbow flexion and extension, shoulder flexion and ex- 
tension. All of these motions are performed smoothly 
and quickly, without a time lag, and with a mild de- 
gree of energy expenditure by the wearer. This appli- 
ance has also been found useful in assisting persons, 
with a fleccid upper extremity to carry out needed 
functional motions, by applying the energy supplied 
by the gas to drive the mechanical parts of an upper 
extremity functional arm, and/or hand, and/or shoulder 
brace. 


Interpersonal Processes in a Respirator 
Center. C. P. Deutsch; I. E. Alger; E. 
McNamara; J. Williams; J. F. Shor, and 
J. G. Benton. (pp. 417-425; 2 figures and 
3 tables) 


@ The purpose of this study was to investigate the 
quantity and quality of the continuing interpersonal 
process in a chronic care center. The data were gathered 
by means of procedures derived largely from social 
psychology, including structured interviews with pa- 
tients and staff, daily time-sample observations, and 
process recording of all conferences during the period. 
The data were coded and the results analyzed 
quantitatively. 


Sequence of Action of the Diaphragm 
and Intercostal Muscles During Respira- 
tion: IL. Inspiration. G. H. Koepke; E. M. 
Smith; A. J. Murphy, and D. G. Dickinson. 
(pp. 426-430; 2 figures and 1 table) 


@ Previous electromyographic observations in the lab- 
oratory indicated that the first intercostal muscle and 
diaphragm were used in quiet breathing but that 
expiration occurred passively. A subsequent investiga- 
tion has been made of the sequence of action of 
intercostal muscles at measured lung volumes during 
the various intervals of the respiratory cycle. The 
measurements of lung volumes were synchronized with 
the electromyographic activity of the intercostal muscles 
of normal men. The activity of several muscles was 
recorded simultaneously, by means of the multiple 
channel electromyograph using the needle technic. The 
evidence indicates that the intercostals were serially 
recruited with deeper breathing. !n most instances the 
first intercostal muscle showed electrical activity at the 
onset of inspiration. As this inspiration deepened there 
was successive recruitment of the second through the 
eleventh intercostal muscles. 
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Influence of Arteriovenous Fistula on 
the Distal Circulaticn in the Involved 
Extremity. K. G. Wakim, and J. M. Janes. 
(pp. 431-434; 1 table) 


@ By use of the venous occlusion plethysmograph with 
@ compensating spirometer recorder, the blood flow in 
the lower extremities below the knee was measured 
before and after induction and repair of the arterio- 
venous fistula of the involved extremity. After the 
establishment of the preoperative blood flow values, a 
femoral arteriovenous fistula was surgically induced in 
the stunted limb. At various periods after operation up 
to about one year, the blood flow was measured in 
both the normal and the operated extremity and was 
compared with the preoperative valve. After induction 
of the arteriovenous fistula, the blood flow in the 
involved extremity in each of the seven subjects was 
reduced, in two of them slightly, but in the remaining 
five significantly. In four patients with congenital or 
accidental arteriovenous fistula in one of the lower 
extremities, a similar study was made on the blood 
flow before and after surgical repair of the fistula. 
The distal blood flow in each of the involved extremi- 
ties increased on repair of the arteriovenous fistula. 
The presence of an arteriovenous fistula in the lower 
extremity reduces the flow of blood to the distal parts 
of that extremity. ‘ 


Uses of Miniature Furniture in Aphasia 
Retraining. J. Ehrlich, and J. C. Cook. 
(pp. 435-439) 


@ Methods for evaluating the eg patient and 
planning individualized therapy, taking into considera- 
tion the educational and vocational background, as well 
as the type and extent of the aphasia are described. 
Description, purpose and use of a specific ty of 
equipment — separate, miniature “rooms” and use- 
hold objects, tools and other kinds of furnishings to 
scale — are given. Three case studies illustrate the uses 
of this device. 


AUGUST 


Conditions for Optimum Work Output 
in Elbow Fiexion, Shoulder Flexion, and 


Grip Ergography. H. H. Clarke; E. A. 
Irish; G. A. Trzynka, and W. Popowich. 
(pp. 475-481; 2 figures and 7 tables) 


@ Use of the Kelso-Hellebrandt ergograph in single- 
exercise bouts of the elbow flexor and shoulder flexor 
muscles has been previously reported. The’ essential 
feature to achieve precision was the determination of 
proper load for each movement; this was‘ found as 
proportionate strength of exercised muscles. For an 
eight-inch lever arm and with cadence of 30 repeti- 
tions per minute, the proportions were: three-éighths 
elbow flexion strength for elbow flexion ergography; 
and five-eighths shoulder flexion strength for shoulder 
flexion ergography. These proportions produced re- 
peatable results, not necessarily optimum work output. 
The present study investigated conditions which would 
produce optim work output for the elbow flexors, 
shoulder flexors, and gripping muscles. In each in- 
stance, experimentation was had with five cadences and 
five proportionate strengths, a total of 25 conditions. 
Exercise sessions were limited to two minutes; and the 
ergographic lever arm was kept constant at eight inches. 
Work output was the product of load in grams and 
cumulative distance load was raised. The optimal work 
output conditions were: elbow flexors, one-fourth pro- 
portion at 76 cadence; and gripping, one-half propor- 
tion at 76 cadence. 


Evaluation of Rehabilitation of the 
Severely Handicapped Cerebral Palsied 
Child. A. O. Posniak; P. Saturen; J. S. 
Tobis, and H. M. Wallace. (pp. 482-487; 
7 tables) 


@ The experience of the children’s cerebral palsy unit 
of the department of age medicine and rehabilita- 
tion of the New York Medical College, Metropolitan 
Medical Center since its inception in October, 1954, is 
reviewed. on work with 53 severely disabled 
cerebral palsied children, with multiplicity of intellec- 
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tual and physical handicaps, an attempt has been made 
to assess objective functional improvement in major 
activities of self-care and ambulation. Criteria were 
set up to determine the amount of capacity to function 
in feeding, dressing, toileting, ambulation, and speech, 
on admission and at time a study. An assessment of 
the results of an active rehabilitation program for this 
severely handicapped group has been made with oa 
discussion of the special goals that must be set, the 
factors which affect progress in these major areas, and 
the additional gains that can be seen are presented. 


Pre-Vocational and Vocational Training 
for the Cerebral Palsied. J. E. Masch- 
meyer; M. H. Jones; A. Bairo; P. Holser; 
C. Blackburn, and S. Kupferman. (pp. 
488-493; 7 figures and 1 table) 


@ in 1952 the United Cerebral Palsy Association of 
Los Angeles County opened its pre-vocational and vo- 
cational Industrial Training Workshop in Los Angeles. 
Applicants are screened by a team of specialists, and 
routine laboratory procedures are carried out. Appli- 
cants can be divided into two main groups namely 
those with potential for industrial employment, and 
those too severely handicapped to compete in industry. 
Trainees follow individualized programs directed toward 
fullest development of potential. Some, because of 
limitations, receive training only in the activities of 
daily living. The Industrial Training Workshop simu- 
lates actual industrial employment conditions, insofar as 
possible. Equipment is ingeniously adapted to the 
special needs of trainees. The Center is on a nearly 
self-supporting basis. Goals of the Center are to train 
severely handicapped cerebral palsied adults for self- 
sufficiency in activities of daily living; to train and 
place potentially capable cerebral palsied individuals 
in private industry; to determine basic standards for 
recognizing potentialities at an age earlier than now 
possible; a research program to determine the results of 
this “‘sum-total push” program is now being carried 
out; to determine correlation between dexterity and 
coordination, and future work potential. The records 
of this Center will furnish basic statistics in many 
aspects of cerebral palsy. 


The Intermittent Double Step Gait. M. 
Peszezynski. (pp. 494-496) 


@ A gait technic and its two variations that many dis- 
abled persons use are described. In the first variation the 
patient tends to lose his balance abnormally during the 
stance phase of the disabled leg, and in the second he 
loses his balance during the swing phase of the in- 
volved lower extremity. The patient reacts to the shock 
of imbalance by pausing immediately after every other 
step. Because of these aberrations, characteristic and 
distinctive patterns result. The intermittent double step 
gait is a method applied successfully, and often found 
to be the only method, in training some of the severely 
disabled persons to walk independently and safely. In- 
dications for prescribing the intermittent double step 
gait are discussed in detail. 


Lower Extremity Prostheses for Pa- 
tients Past Fifty. M. R. M. Blashy, and 
H. V. Morelewicz. (pp. 497-502; 3 figures 
and table) 


@ This paper discusses the requirements which a patient 
must meet before any type of prosthesis can be pre- 
scribe i. Included is an evaluation of the component 
parts that make up a specific prosthesis to meet the 
needs of the amputee past the age of fifty. Finally, 
whenever a patient needs a replacement or an addi- 
tional prosthesis, what factors must be met to give the 
patient an adequate prosthesis are mentioned. 


Some Help in the Drafting of a Physical 
Therapy Law. F. M. Brist, and E. C. 
Elkins. (pp. 503-508) 


@ A study of physical therapy laws now in effect 
resulted in the “guide law” prepared by the American 
Registry of Physical Therapists. Close study of the 
material presented will indicate that one provision or 
another may be more suitable in a given state and for 
that reason explanatory notes are appended to certain 
sections of the ‘guide law.” 
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An Experimental Group Approach Sup- 
plementing Rehabilitation. I. A. Kraft. 
(pp. 509-513) 


@ An experimental group therapy program was in- 
stituted with parents of adult cerebral palsy patients. 
It attempted to test certain hypotheses about alterations 
of personality in cerebral palsy patients, especially 
those with speech handicaps. 


Employability Following Poliomyelitis. 
M. E. Knapp, and L. Sher. (pp. 514-518; 
8 tables) 


@ This paper is a statistical study of the effect of 
poliomyelitis upon the employability and economic 
status of 4,409 patients discharged from the Elizabeth 
Kenny Institute from 1942 through 1955. This infor- 
mation is correlated with the type and severity of 
involvement and the age at which the patient con- 
tracted poliomyelitis. 


SEPTEMBER 


Nutrition and Dental Care in a Physical 
Medicine and Rehabilitation Program. S. I. 
Silverman, and J. S. Tobis. (pp. 555-559) 


@ There is prevalent today a relatively widening gap 
between carefully planned and prepared dietary require- 
ments of chronically ill patients and the actual ingestion 
of these diets. One of the major causes of this gap is 
the character of the dental care rendered to both the 
homebound and the institutionalized chronically ill pa- 
tient. The quantity of food and the selection of food 
ingested by patients are influenced and conditioned by 
dental treatment and the genera! state of masticatory 
efficiency of the patient. The ingested diet is also con- 
ditioned by the social dietary history of the patients, 
the grouping of the patients at mealtime, the frequency of 
mealtime, and the availability and the character of sup- 
plementary meals. Dental care when carefully integrated 
in the scheme of physical medicine and rehabilitation 
programming can broaden considerably the base of 
general supportive therapy, not only in implementing 
nutritional treatment of the patients, but also in con- 
tributing to their speech capacity and general esthetic 
appearance. Thus adequate dental care, with emphasis 
on the prosthodontic considerations aid in the psycho- 
logical adjustment of the patients in the management 
of their chronic illness. 


Pain Threshold Measurements After 
Therapeutic Application of Ultrasound, 
Microwaves and Infrared. J. F. Lehmann; 
G. D. Brunner, and R. W. Stow. (pp 
560-565; 4 tables) 


@ Pain threshold measurements have been made with 
the Wolff and Hardy method after application of ultra- 
sound, microwaves and infrared to volunteers. It was 
found that the pain threshold was increased when these 
modalities were applied to the peripheral nerve trunk 
and the pain threshold measured in the area of the 
nerve distribution. The pain threshold was also elevated 
when these modalities were applied directly to the 
same area where the pain threshold was determined 
afterwards. These results could be obtained only if 
comparatively high doses were applied. 


Establishment of Oscillometric Clinical 
Norms for Arterial Circulation in the Legs 
in Arteriosclerotic Obstructive Disease. 
B. S. Troedsson. (pp. 566-571; 2 figures 
and 7 tables) 


@ Disability, and ultimate loss of extremities, is in- 
creasing as a result of decreased arterial circulation due 
to arteriosclerosis in an aging population. Early dis- 
covery and proper management at the various stages of 
the disease can shorten disability and prevent amputa- 
tions. Because of this, it is important to be able to 
evaluate the degree of arterial circulation and to local- 
ize the site of obstruction. By observation and 
measurement on a series of cases, using the oscillo- 
meter, it is possible to establish certain clinical norms. 
These norms are the gangrene point, i.e., the readings 
below which gangrene is imminent; the ulcer healing 


point, i.e., the readings below which an vicer will 
heal slowly or not at all; amputation site healing point 
i.e., the readings above which the amputation site will 
heal readily; amputation site weight-bearing point, i.e., 
the readings above which a prosthesis can be used 
without fear of stump breakdown and above which 
there is also @ margin for future deterioration of the 
circulation, and lower limit of normal point, or 
walking point, ie., the readings below which «4 
person will complain of symptoms of arterial insuffi- 
ciency when walking. These norms have been found 
very useful in peripheral vascular work. 


Comparative Strength of Neck Flexor 
Museles in Normal and Postpoliomyelitis 
Children: A Preliminary. Study. T. 
Humphrey, and D. Rubin. (pp. 572-576; 
3 figures) 


@ This study was prompted by the questions what is 
the ‘‘normal”’ strength of a child’s neck flexors? — is 
it possible to Cuan an objective measure for deter- 
mining the degree of weakness in the neck flexors of 
postpoliomyelitis children? A group of 100 children 
between the ages of 3 and 12 was tested; 47 of this 
group were “normal” controls and 53 were post- 
poliomyelitis patients. For the purpose of the test the 
subjects were divided into three age categories: group 
A from 3-6 years, group B from 6-9 years, and group 
C from 9-12 years. By utilizing a fixed supine position 
and free active motion a base line of performance was 
obtained. Resistance was then added by means of an 
adjustable head strap, weight pan, and weights. The 
preliminary results demonstrated that there is a great 
variance in neck flexor strength in both postpolio- 
myelitis and nonpoliomyelitis children. Certain inter- 
esting observations were made relative to neck flexor 
strength within each group, between the two groups 
and on the basis of body type. 


Prevention and Control of Staphylo- 
coccus Infections in Hospitals. (Bulletin 
1). American Hospital Association. (pp 
577-580) 


@ in view of the increasing problem of staphylococca! 
infections in hospitals and the consequent need to cal! 
the recommendations in this bulletin to the attention of 
the field, the Board of Trustees of the American Hospita! 
Association requested this information be printed in 
“journals of other health organizations.” 


Pressure Gauge Device as an Aid 
in Treating Hip Contractures Following 
Above-Knee Amputation. T. F. Childs, 
and M. Holtzman. (pp. 581-583; 3 figures 


@ A method of facilitating flexor relaxation during 
active extension of the hip is described. Adequate 
range of motion improves function with # prosthesis 
Flexion-abduction contractures decrease range of motion 
when they occur in above-knee amputees. Flexion con- 
tracture can be prevented or stretched by active ex- 
tension and simultaneous relaxation of the flexors 
Abduction contractures automatically improve with 
improvement of flexion contracture. 


OCTOBER 


Trochanteric Bursitis: Diagnostic Cri- 
teria and Clinical Significance. T. P. 
Anderson. (pp. 617-622; 1 figure and 6 
tables) 


@® A review of the literature would imply that tro- 
chanteric bursitis of the hip is rare. Most reports dea! 
with “acute calcific bursitis.” It is chronic trochanteric 
bursitis, @ more common condition but often unrecog- 
nized because of its subtlety, for which an attempt is 
made in this study to provide criteria for its ~~ 
An analysis is made of pertinent factors in the history 
and physical examination of 45 cases. In considering 
whether or not trochanteric bursitis is a separate 
clinical entity, it is shown that in more than 50 per 
cent of these cases the bursitis was associated with 
some other painful situation in the same lower ex- 
tremity or the back. 
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Evaluation of Pressure as a Factor in 
the Production of Ischial Ulcers. M. 
Kosiak; W. G. Kubicek; M. Olson; J. N. 
Danz, and F. J. Kottke. (pp. 623-629; 7 
figures and | table) 


@ ischial decubital ulcers in patients with spinal cord 
injuries have always been one of more serious 
problems interfering with general maintenance and 
total rehabilitation. Ulceration is due to tissue ischemia 
caused by a mechanical sitting pressure which exceeds 
the tissue capillary pressure, especially over the ischial 
tuberosities. Limiting sitting time, frequent changing of 
position, using sponge rubber and alternating air pres- 
sure cushions have done little to reduce the incidence 


of ulcer formation in even the most conscientious 
patient with only lower cord involvement. in the 
quadriplegic patient, the problem is of even greater 


importance. Pressures were measured beneath the is- 
chial tuberosities and at ten other points under the 
sitting area while subjects sat in several types of chairs 
ncluding a contoured alternating-pressure wheelchair. 
Attempts were made to determine the position and 
exact amount of pressure over the entire sitting area 
in a group of normal subjects. The differences and 
distribution of pressure which prevailed in the various 
seats were recorded. Preliminary studies indicate that 
the pressure varies directly with the weight of the 
patient. On a nearly flat surface most of the pressure 
is concentrated beneath the ischial tuberosities and 
exceeds the systolic pressure. On a contoured seat the 
pressure is distributed more widely but at all points 
generally exceeds the diastolic pressure. 


A Method for the Quantitative Measure- 
ment of Spasticity and Its Response to 
Therapy. W. J. Erdman, and A. J. Heather. 

pp. 630-633; 3 figures and 3 tables) 


@ The need for a method whereby spasticity can be 
measured quantitatively is well recognized. By such a 
method the accurate evaluation of the effectiveness of 
anti-spasticity drugs as well as other forms of therapy 
can then be judged objectively in a more scientific 
manner. This study deals with a method of measure- 
ment and recording of muscle tension and electrical 
potential of the muscle in response to a mechanical 
stimulus of known magnitude. These findings are 
recorded by the use of a two-channel direct writer. 
The achilles tendon was stimulated mechanically. The 
muscle tension developed was measured by a strain 
gage which recorded the pressure. A skin electrode 
was used in recording the electrical potential of the 
muscle. Patients with spastic phenomena were evalu- 
ated before medications or other specific anti-spasticity 
therapy was given. After therapy the same patients 
were re-examined by the same technic and the serial 
findings were compared. 


Vocational Status Following Chemo- 
pallidectomy and Thalamectomy for 
Parkinsonism: I. The Problem and Initial 
Findings. M. Riklan; L. Diller; Z. 
Laszewski, and I. S. Cooper. (pp. 634-641; 
2 tables) 


@ A recent advance in neurosurgical therapy for 
Parkinsonism is described with concomitant progress in 
vocational rehabilitation for the patient. Material is 
presented concerning the nature of our population, the 
effects of Parkinson's disease on vocational functioning, 
and the long-range vocational status for the post- 
operative patient. Representative case histories are 
presented which indicate that vocational productivity 


has been greatly enhanced as a result of neurosurgery 
combined with vocational 
erral. 


evaluation, 
counseling, and re 


Use of Hip Abduction Braces in Adults: 


Preliminary Report. G. G. Hirschberg. 
pp. 641-643; 2 figures and 3 tables) 


®@ Various types of hip abduction appliances are in use 
for the treatment of congenital hip dislocation in in- 
fants. Such appliances have not been used in adults 
because they cannot correct congenital dislocation of a 
hip at a later stage and probably also because it 

not seem practical and comfortable to use such an ap- 


oliance in adults for any condition. This paper pre- 
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sents a number of case studies in which hip abduction 
braces have been a valuable adjunct in rehabilitation. 
The conditions treated by a hip abduction brace were 
spasticity of hip adductors caused by cerebral palsy or 
spinal cord injury, and adduction contracture of Cot 
hips in cases of rheumatoid arthritis and one case of 
osteochondro dystrophy. In all cases there was marked 
gain in the range of hip abduction and considerable 
improvement in gait. Severa! types of hip abduction 
braces were used. The type of brace as well as the 
method of use is discussed. 


NOVEMBER 


Comparative Study of Antispasmodic 
Drugs in Patients with Spinal Cord In- 
juries. R. H. Nyquist; A. E. Comarr, and 
E. Bors. (pp. 683-691; 3 figures and 6 tables) 


@ This study evaluates the effect of meprobamate on 
the somatic and autonomic elements involved in spas- 
ticity problems and bladder function in patients with 
spinal cord injuries in comparison to Phenobarbital and 
zoxazolamine with comments on other treatments used 
in the past twelve years at a treatment center for 
spinal cord injuries. 


Influence of Surgical Metal Implants 
on the Temperature Distribution in Thigh 
Specimens Exposed to Ultrasound. J. F. 


Lehmann; G. D. Brunner, and J. A. 
McMillan. (pp. 692-695; 5 figures and 1 
table) 


@ Measurements of temperature distribution curves in 
the thigh specimen co apiece without surgical metal 
implants have demonstrated that the presence of the 
metal implant does not lead to any appreciable rise of 
temperature in front of the metal. The thermal con- 
ductivities of metals and of the surrounding tissues 
were compared. Data suggest that it might be 
possible to use ultrasound as a means for deep heating 
of tissues in spite of the presence of the metallic 
surgical implants. Further studies in live animals must 
be done before application to human beings can be 
safely considered. 


A Device for the Application of Heavy 
Lumbar Traction: Its Mechanical Effects. 
J. F. Lehmann, and G. D. Brunner. (pp. 
696-700; 1 figure and 1 table) 


@ A hydraulic device delivering heavy lumbar traction 
in an upright position has escribed. The ad- 
vantage of this design is that a smooth and fast release 
of the traction can be obtained. Under traction the 
proper alignment of the vertebrae of the lumbar spine 
is maintained. The machine produced a statistically 
significant widening of the intervertebral spaces and a 
therapeutic stretch of the lumbar musculature. Further 
controlled statistical studies will be necessary to in- 
vestigate the question of the therapeutic efficacy of 
this method of traction. 


Heat Pyrexia Following a Hydrothera- 
peutic Procedure. W. E. Marchand. (pp. 
701-703) 


@ A case of heat pyrexia following a sedative bath 
with the temperature of the water between 95 and 
97 F. is presented. The need for taking rectal tem- 
peratures and instituting such treatment only if the 
rectal temperature is found normal is stressed. 


DECEMBER 


The Eighth John Stanley Coulter Me- 
morial Lecture: Training and Fitness — 
Concepts and Problems in Rehabilitation. 
K. Harpuder. (pp. 751-775) 


@ Fitness for the handicapped and the aged can be 
defined in same terms as for the average man with 
certain added limitations. Beyond clinical impressions, 
no data is available on how chronic arthritis, peripheral 
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vascular disease or chronic neurologic disease interferes 
with physical performance and what training, mechanical 
aids and adjustments will do for physical ability and 
total functional fitness. The purpose of training for the 
aged and handicapped is to increase their functional 
fitness, their ability to handle activities of daily living 
and management of a suitable occupation. in this in- 
stance, training is not a purpose onto itself. It should 
be designed to prepare for these activities on an in- 
dividual basis, take maximum advantage of experience 
and skill, and give due consideration to psychologic 
factors. Thorough investigation is needed of the meta- 
bolic, respiratory and circulatory effects of exercise, of 
the methods, limits and goals of training, and finally 
a detailed study of the physiologic effects of specific 
daily, recreational and occupational activities in specific 
disabilities 


Influence of Surgical Metal Implants on 
the Distribution of the Intensity in the 
Ultrasonic Field. J, F. Lehmann; K. E. 
Lane; J. W. Bell, and G. D. Brunner. (pp 
756-760; 7 figures, 2 tables and 1 equation) 


@ The acoustic properties of metals used for surgical 
implants have been investigated, and it has been 
found that a large amount of ultrasonic energy is 
refiected at the tissue-metal interface. This leads to the 
establishment of patterns of standing waves in front 
of the implants and to focusing. The increase of in 
tensity in the focal area has been measured and found 
to be appreciable. Further investigation seems to be 
necessary to determine whether or not the increase 
in intensity produced by the presence of surgical metal 
implants could lead to overheating of certain areas in 
the tissues. 


Some Medicolegal Aspects of Physical 
Medicine and Rehabilitation. H. Wing, 
and A. L. Watkins. (pp. 761-765) 


@ This paper points out the ever-growing interrelation- 
ships between law and the specialty of physical medi- 
cine and rehabilitation. It is divided into three parts: 

A brief discussion of applicable features of medical 
jurisprudence; 2. liability and responsibilities of phy- 
sicians and other personne! of the departments within 
hospitals as well as legal implications of procedures 
and equipment employed, and 3. the insurance aspects 
which deal with medical reports, cooperation with 
statutory and administrative bodies such as Workmen's 
Compensation Boards, Rehabilitation Commissions, etc., 
and the evaluation of physical disability for purposes 
of litigation, settlements, or testifying in courts. 


we meet . ee 


Dec., 1958 


Physical Medicine and Rehabilitation: 
Its Responsibility and Contributions to 
World Understanding. H. A. Rusk. (pp. 
766-769) 


@ Rehabilitation of disabled children and adults is an 
international language which transcends national ideo- 
logical racia! and linguistic barriers. It is one of 
America’s sharpest tools for making friends. The world 
looks to the United States, as the international leader in 
physical medicine and rehabilitation, to assist i* in 
sharing our knowledge through professional education 
of physicians and paramedical personnel throughout the 
world. This responsibility of the physiatrists of the 
United States has been greatly increased both by the 
political dangers of the current period and the rising 
incidence of physical disability throughout the world 
resulting from the prolongation of the life span. Never 
before, however, have the opportunities been so bright 
for us to meet this responsibility. 


Studies on the Disturbance of Longi- 
tudinal Bone Growth: II. Effect of 
the Sympathetic Nervous System on 
Longitudinal Bone Growth After Acute 
Anterior Poliomyelitis. F. J. Kottke; G. G. 
Gullickson, Jr.. and M. E. Olson. (pt 
770-779; 3 figures and 4 tables) 


@ Studies of the rate of growth of the long bones of 
the lower extremities have been conducted on 32 patients 
who had peralytic poliomyelitis involving one lower 
extremity primarily. Muscular strength, soft tissue mass, 
range of motion of the joints, posture, gait, and use of 
braces, crutches or canes were recorded. X-ray measure- 
ments of the bones of the lower extremities were made 
at intervals over a six-year period of time. The rate of 
growth of the involved lower extremity was compared 
with the rate of growth in the uninvolved extremity. 
Comparisons of the relative rates of growth were made 
during intervals when patients were receiving no medi- 
cation and during the intervals when sympatholytic drugs 
were taken regularly. The influence of activity, limita- 
tion of motion and the use of braces are considered in 
evaluating the relative rates of bone growth. A rela- 
tionship was found between sympathetic activity and 
the rate of longitudinal growth of bone which appears 
to have its influence through the control of the circula- 
tion to the extremity. 
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IF YOU ARE 
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a research worker 
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a bio-physicist 
a teacher of physical medicine and rehabilitation 


IF YOU WANT 


to stay abreast with what is new in physical medicine 
and rehabilitation 


YOU MUST 


read the Archives of Physical Medicine and Rehabilitation, 
the official journal of the American Congress of Physical 
Medicine and Rehabilitation and the American Academy 
of Physical Medicine and Rehabilitation 


no other medical periodical gives you as broad a coverage 
in the field of physical medicine and rehabilitation .. . 
each month you will find in this journal informative 
articles on new developments, theories and practices dealing 
with all phases of this specialty 
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to send in your subscription today. Sample copy will be 
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